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HSEA33D-5721-120

July 21, 1983

F. V. Tilson, 9201-5, MS 4

Shipping Requirements--Tritium-Contaminated Deuterium

We have reviewed, at your request, the newly revised (July 1, 1983) Code of
Federal Requlations, Title 49 (49 CFR), as it pertains to the shipment of com-
pressed deuterium coincidentally contaminated with tritium. The specific
activity of tritium-contaminated deuterium leaving the Y-12 Plant typically
1ies above the 1imiting lower value which defines radicactive material in

49 CFR. The shipments may be further classified as either limited quantity of
radioactive material or as low specific activity material (LSA), depending on
the assay and total curie content.

Limited quantity shipments are exempt from marking, labeling, and placarding
requirements. However, certain qualifications apply:

(1) The maximum radiation levels at the package surface may not
exceed 0.5 millirem/hour;

(2) removable surface contaminatjon on the outside of the package
may not exceed 22 dis/min/cm<; and

(3) the gas cylinders must bear the marking "Radioactive.”

If the gas is shipped as LSA, the shipment is subject to all applicable marking,
labeling, and placarding requirements as set forth in 49 CFR, § 172, Subparts D,
E, and F. LSA may also be transported as ezclusive use with some relaxation of
contamination limits and marking and labeling restrictions. Requirements per-
taining to other hazard classes (e.q., Flamable gas) into which the shipment
falls also apply.

The shipping papers accompanying this material normally must 1ist a complete
description of each hazardous material in the container and a designation of
the total quantity of each. We understand, however, that any reference to the
amount or concentration of either deuterium or tritium in these shipments is
classified SRD. We recommend that you consult with the Y-12 Classification
Office and with the Shipping Department for further clarification of these
requirements.




F. V. Tilson
Page 2
July 21, 1983

Interpretations of appropriate sections of 49 CFR are attached. Please direct
questions to J. S. Bogard, 4-3547.

I O

J. D. McLenddn, 9711-1, MS 3 (4-3535)
JDM:JSB:ps

Attachment

cc: J. S. Bogard, 9711-1, MS 3 - NoRC
. L. Jones, 9106, MS 5

. Owings, 9723-10, MS 1

. E. Ramsey, 9720-5, MS 1

. C. White, 9704-2, MS 19
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cc/att: Brotherton, 9204-2, MS 5
. Hardin, 9103, MS 3

. Manneschmidt, 9731, MS 2
Rea, 9204-2, MS 5 o

Yarbrough, 9720-8, MS 1
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Scope:

Hazardous Material Classification of
Tritium-Contaminated Deuterium

This summary considers the hazardous material classification of deuterium
shipped from Y-12 only as it applies to coincidental radioactive contami-
nation by tritium. Deuterium and tritium both may meet criteria for
definition in other hazard classes (e.g., Flammable gas) and thereby

also be subject to regulations appropriate to those classes. The requ-
lations applicable to transportation of hazardous materials are those

?eg ;orth in the Code of Federal Regulations, Title 49 (amended July 1,

983). :

Background: Deuterium and tritium are isotopes of hydrogen that occur naturally.

Deuterium is stable; but tritium is radicactive, with a 12.3-year half-
life. Deuterium is produced commercially by chemical and physical
fractionating methods applied to the hydrogen component of air; a
certain amount of tritium is produced coincidentally with the deuterium
because of its natural isotopic distribution. The Y-12 Plant receives
deuterated water generated in this manner by other facilities, reduces
the water to its elements, and separates the deuterium gas to industrial
use. Tritium is carried along with the deuterium in each phase of
production.

Tritium is a low-energy beta emitter with no associated gamma radiations.
Its limiting activity concentration in air is 10,000 times that for
enriched uranium (DOE 5480.1, Chg 2).

Definitions: "Radioactive material™ means any material having a specific

activity greater than 0.002 microcuries per gram (uCi/g). [49 CFR,
§ 173.403 (y)]

“Limited quantity of radioactive materials" means a quantity of radio-
active material not exceeding certain curie amounts. For tritium, this
limit is 20 Ci. [49 CFR, § 173.403 (m), § 173.423]

“Low specific activity material” (LSA) applies to certain ores and
radionuclides, tritium oxide below a specified activity concentration,
nonradioactive materials with external radiological contamination within
certain limits, and to homogeneous mixtures of materials in which the
activity concentration is below a limit established according to the
nature of the radiological contaminant. A compressed gas contaminated
by tritium may be classified LSA if the specific activity of the mixture
does not exceed 0.3 millicurie/g (equivalent to 300 uCi/g). [49 CFR,

§ 173.403 (n), § 173.433]

I3 40 SO S BTN ¥ CMCIR0€2¢ 8 S P MDA A
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"Exclusive use" means the sole use of a conveyance by a single consignor
and for which all initial, intermediate, and final loading and unloading
are carried out in accordance with the direction of the consignor or
consignee. [49 CFR, 5 173.403 (i)]

Applicable Regulations: Deuterium shipped from the Y-12 Plant typically con-
tains.sufficient tritium activity to be defined as Radisactive matertal
according to 49 CFR. Depending on the assay and total curie content,
the shipment may be further classified as either Iimited quantity Or
LSA.

Deuterium shipped as Limited quantity is exempt from specification
packaging, marking, and labeling if the following conditions are met:

(a) The material is packaged in strong, tight packages that will not
leak during conditions normally incident to transportation;

(b) the radiation level at any point on the external surface of the
package does not exceed 0.5 millirem per hour;

(c) the nonfixed (removable) radioactive surface contamination on the
external surface of the package does not exceed 22 dis/min/cm?;

(d) the outside of the compressed-gas cylinder bears the marking
"Radioactive."

[49 CFR, § 173.421, § 173.423, § 173.443 (a)]

Deuterium shipped as LS4 is subject to all marking, labeling, and
placarding requirements as set forth in 49 CFR, §5 172, Subparts D,

E, and F. It may also be shipped as exciusive use and excepted from
specification packaging, marking, and labeling, subject to the following
conditions:

(a) The material is packaged in strong, tight packages that will not
leak during conditions normally incident to transportation;

(b) the nonfixed (removable) radioactive surface contamination on the
external surface does not exceed 220 dis/min/cm?;

(c) the radiation level at any point on the external surface of the
package or outer surface of the vehicle does not exceed 200 millirem
per hour; does not exceed 10 millirem per hour at any point 2 meters
from the outer surface of the vehicle; and does not exceed 2 milli-
rem per hour at any normally occupied position in the vehicle.
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(d)

(e)
(f)

(9)
(h)
(1)

(3)

shipments are loaded by the consignor and unloaded by the consignee
from the transport vehicle in which originally loaded;

there is no loose radioactive material in the car or vehicle;

the shipment is braced to prevent shifting of lading under conditions
normally incident to transportation;

the transport vehicle is placarded in accordance with 49 CFR, 5 172,
Subpart F;

the exterior of each outside package is marked "Radioactive - LSA";
specific instructions for maintenance of exclusive use shipment
controls are provided by the shipper to the carrier and included
with the shipping paper information;

transportation by aircraft is prohibited.

[49 CFR, § 173.425 (b), § 173.443, § 173.441]

J. S. Bogard
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Background: Deuterium and tr

Definitions: npadioactive mat

Hazardous Material Classification of
Tritium-Contaminated Deuterium

This summary considers the hazardous material classification of deuterium
shipped from Y-12 only as it applies to coincidental radioactive contami-
nation by tritium. Deuterium and tritium both may meet criteria for
definition in other hazard classes (e.qg., Flammable gas) and thereby

also be subject to regulations appropriate to those classes. The regu-
lations applicable to transportation of hazardous materials are those

set gorth in the Code of Federal Regulations, Title 49 (amended July 1,
1983). .

itjum are isotopes of hydrogen that occur naturally.

Deuterium is §table; but tritium is radioactive, with a 12.3-year half-

1ife. Deuterium 15 produced commercially by chemical and physical’

fractionating methods applied to the hydrogen component of air; a
duced coincidentally with the deuterium

certain amount of tritium is pro

because of its natural isotopic distribution. The Y-12 Plant receives
deuterated water generated in this manner by other facilities, reduces
the water to its elements, and separates the deuterium gas to jndustrial
use. Tritium is carried along with the deuterium in each phase of

production.

Tritium is a low-energy beta emitter with no associated gamma radiations.
Its limiting activity concentration in air is 10,000 times that for
enriched uranium (DOE 5480.1, Chg 2)

ecific

erial" means any material having & sP
{49 CFR,

activity greater than 0.002 microcuries per gram (uCi/g).

s 173.403 (y)]

" means a quantity of radio-

ity of radiocactive materials
For tritium, this

1 not exceedind certain curie amounts.
{49 CFR, ¢ 173.403 (m), ¢ 173.423]

"Low specific activity material” (LSA) applies to certain ores and
radionuclides, tritium oxide below a specified activity concentration,
nonradioactive materials with external radiological contamination within
certain limits, and to homogeneous mixtures of materials in which the
activity concentration is below a 1imit established according to the
nature of the radiological contaminant. A compressed 9as contaminated
by tritium may be classified LSA if the specific activity of the mixture
does not exceed 0.3 millicurie/g (equivalent to 300 1Ci/g). [49 CFR,

s 172.403 (n), § 173.433]

“Limited quant
active materia
limit is 20 Ci.
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ngxclusive use” means the sole use of a conveyance by a single consignor
and for which ail initial, intermediate, and final loading and unloading
are carried out in accordance with the direction of the consignor or
consignee. [49 CFR, § 173.403 (i)]

Applicable Requlations: Deuterium shipped from the Y-12 Plant typically con-

tains.sufficient tritium activity to be defined as, Radieactive material

according to 49 CFR. Depending on the assay and total curie content,
the shipment may be further classified as either Limited quantity OF
LSA.

Deuterium shipped as Limited quantity js exempt from specification
packaging, marking, and labeling if the following conditions are met:

(a) The material is packaged in strong, tight packages that will not
leak during conditions normally incident to transportation;

(b) the radiation level at any point on the external surface of the
package does not exceed 0.5 millirem per hour;

(c) the nonfixed (removable) radioactive surface contamination on the
external surface of the package does not exceed 22 dis/min/cm?;

(d) the outside of the compressed-gas cylinder vears the marking
"Radioactive."

[49 CFR, § 173.421, § 173.423, § 173.443 (a)]

Deuterium shipped as LS4 is subject to all marking, labeling, and
placarding requirements as set forth in 49 CFR, § 172, Subparts D,

£, and F. 1t may also be shipped as cxolusive use and excepted from
specification packaging, marking, and labeling, subject to the following
conditions:

(a) The raterial 1s packaged in strongd, +i2nt cackages +hat will not
leak during conditions normally incident 1O transsortation;

(b) the nonfixed (removable) radioactive surface cogtamination on the
external surface does not exceed 220 dis/min/cme;

(c) the raaiation level at any point on tne external surface of the

package or outer surface of the vehicle does not exceed 200 millirzm

per hour; does not exceed 10 millirem per hour at any point 2 meLers
from the outer surface of the vehicle; and does not exceed 2 milli-

rem per hour at any normally occupied spsition in the vehicle.
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(d) shipments are loaded by the consignor and unloaded by the consignee
from the transport vehicle in which originally loaded;

(e) there is no loose radicactive material in the car or vehicle;

(f) the shipment is braced to prevent shifting of lading under conditions
normally incident .to transportation;

(g) the transport vehicle is placarded in accordance with 49 CFR, § 172,
Subpart F;

(n) the exterior of each outside package is marked "Radioactive - LSA";

(i) specific instructions for maintenance of exclusive use shipment
controls are provided by tHe shipper to the carrier and included

with the shipping paper information;
(j) transportation by aircraft is prohibited.

[49 CFR, § 173.425 (b), § 173.443, § 173.441]

J. S. Bogard
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NUCLEAR DIVISION

August 31, 1983

J. S. Bogard, 9711-1, MS-3

Specific Activity of Tritium

Confirming our telephone conversation regarding specific activity of tritium

in deuterium shipments, the Y-12 Classification Office has determined that

the specific activity of the tritium present in classified deuterium shipments
will not reveal classified information, i.e., the amount of deuterium in the
shipment. In order to calculate the amount of deuterium, it would be necessary
to know: (1) tritium analysis, (2) container volume, and (3) container pressure.
Therefore, you may handle the specific activity as an Unclassified parameter.

If you have any questions regarding this subject, please feel free to contact
me.

OLu/, ‘7/@@&_

J. W. Freels, 9731, MS-2, 4-3835
JWF:jak

cc: . M. Bauer, SRO
P. Brotherton, 9204-2, MS-5
. K. Cox, 9720-8, MS-1]
. F. Davis, ORO
. C. Hardin, 9103, MS-3
. L. Jones, 9106, MS-5
. M. Mills, Jr., 9731, MS-2/J. W. Freels (RC)
. W. O'Rear, SRP
. Owings, 9723-10, MS-5
. E. Ramsey, 9720-5, MS-5
. W. Rea, 9204-2, MS-5 »
. C. White, 9704-2, MS-19
. D. Yarbrough, 9720-8, MS-1
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o LUCLEAR TIVISION

July 21, 1983

F. V. Tilson, 9201-5, MS 4

Shipping Requirements--Tritium-Contaminated Deuterium

We have reviewed, at your request, the newly revised (July 1, 1983) Code of
Federal Reguiations, Title 49 (49 CFR), as it pertains to the shipment of com-
pressed deuterium coincidentally contaminated with tritium. The specific
activity of tritium-contaminated deuterium leaving the Y-12 Plant typically
lies above the limiting lower value which defines ragioactive ratertial in

49 CFR. The shipments may be further classified as either limived cuarnziiy ¢7
radioactive mazericl or as low scecific activicy maverial (LSA), depending on
the assay and total curie content.

Limited quantity shipments are exempt from marking, labeling, and placarding
requirements. However, certain qualifications apply:

(1) The maximum radiation levels at the package surface may not
exceed 0.5 millirem/hour;

(2) removable surface contemination on the outside of the package
may not exceed 22 dis/min/cm?; and

(3) the gas cylinders must bear the marking "Radioactive."

If the gas is shippad as LSA, the shioment is subject to all applicable rarkirg,
labeling, and placarding requirements as set forth in 49 CFR, 5 172, Suxzarts D,
E, and F. LSA may also be transported as ezziusive use with some relaxztion of
contamination 1imits and marking and labeling restrictions. Requirements per-
taining to cther nazard classes (e.g., Fiamadis zzs) into which the shicment
falls also zpoly.

The shipping pzapers accompanying this material normally must list a corslete
description of each hazardous material in the container and a cesignaticon of
the total guantity of each. e understand, however, that any reference to tre
amount or corcentration of either deuterium or tritium in these snisments is
clzssified SxD. We recormend trat you censult with the Y-12 Ciassificztion
Gffice and with the Sniczing Dezzrtment for furtner clarificaticn of thase
requirements.

R S UL A~ SOOALZ I S SV 424 SRV G N S N AT




F. V. Tilson

Page 2

July 21, 1983

Interpretations of appropriate sections of 49 CFR are attached.

questions to J. S. Bogard, 4-3547.

’@:/.7 2 7 ,’f;w‘{;r—-\/
J. D. McLend

JDM:JSB:ps
Attachment

cc:

CE MG

cc/att:

R

P.
J.
B.
R.

h, 9711-1, MS 3 (4-3535)

P.
cC.
F.
W.
D.

S. Bogard, 9711-1, MS 3 - NoRC
. L. Jones, 9106, MS 5

. Owings, 9723-10, MS 1

. E. Ramsey, 9720-5, MS 1

. C. White, 9704-2, MS 19

Brotherton, 9204-2, MS 5
Hardin, 9103, MS 3
Manneschmidt, 9731, MS 2
Rea, 9204-2, MS 5 .
Yarbrough, 9720-8, MS 1

Please direct



Scope:

Hazardous Material Classification of
Tritium-Contaminated Deuterium

This surmary considers the hazardous material classification of deuterium
shipped from Y-12 only as it applies to coincidental radioactive contami-
nation by tritium. Deuterium and tritium both may meet criteria for
definition in other hazard classes (e.g., Flamable gas) and thereby
also be subject to regulations appropriate to those classes. The regu-
lations applicable to transportation of hazardous materials are those
?et3§orth in the Code of Federal Regulations, Title 49 (amended July 1,
983).

Backaround: Deuterium and tritium are isotopes of hydrogen that occur naturally.

Deuterium is stable; but tritium is radioactive, with a 12.3-year half-
life. Deuterium is produced commercially by chemical and physical
fractionating methods applied to the hydrogen component of air; a
certain amount of tritium is produced coincidentally with the deuterium
because of its natural isotopic distribution. The Y-12 Plant receives
deuterated water generated in this manner by other facilities, reduces
the water to its elements, and separates the deuterium gas to industrial
use. Tritium is carried along with the deuterium in each phase of
production.

Tritium is a low-energy beta emitter with no associated gamma radiaticns.
Its limiting activity concentration in air is 10,000 times that for
enriched uranium (DOE 5480.1, Chg 2).

Definitions: "Radioactive material" means any material having a specific

activity greater than 0.002 microcuries per gram (uCi/g). [49 CFR,
§ 173.403 (y)]

"Limited quantity of radicactive materials” means a quantity of radio-
active material not exceeding certain curie amounts. For tritium, this
linit is 20 Ci. [49 CFR, § 173.403 (m), § 173.423]

"Low specific activity material" (LSA) applies to certain ores and
radionuclides, tritium oxide below a specified activity concentration,
nonradioactive materials with external radiological contamination within
certain limits, and to homogeneous mixtures of materials in which the
activity concentration is below a limit established according to the
nature of the radiological contaminant. A comoressed gas contaminated
by tritium may be classified LSA if the specific activity of the mixture
does not exceed 0.3 millicurie/g (equivalent to 300 pCi/g). [49 CFR,

§ 173.403 (n), 5 173.433]
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"Exclusive use" means the sole use of a conveyance by a single consignor
and for which all initial, intermediate, and final loading and unloading
are carried out in accordance with the direction of the consignor or
consignee. [49 CFR, 5 173.403 (i)]

Applicable Regulations: Deuterium shipped from the Y-12 Plant typically con-
tains.sufficient tritium activity to be defined as Radieactive rarterial
according to 49 CFR. Depending on the assay and total curie content,
the shipment may be further classified as either Limited quantity or
LSA.

Deuterium shipped as Limited quantity is exempt from specification
packaging, marking, and labeling if the following conditions are met:

(a) The material is packaged in strong, tight packages that will not
leak during conditions normally incident to transportation;

(b) the radiation level at any point on the external surface of the
package does not exceed 0.5 millirem per hour;

(c) the nonfixed (removable) radioactive surface contamination on the
external surface of the package does not exceed 22 dis/min/cm?;

(d) the outside of the compressed-gas cylinder bears the marking
"Radioactive."

[49 CFR, § 173.421, § 173.423, § 173.443 (a)]

Deuterium shipped as LSa is subject to all marking, labeling, and
placarding requirements as set forth in 49 CFR, § 172, Subparts D,

E, and F. It may also be shioped as exeiusive use and excepted from
specification packaging, marking, and labeling, subject to the following
conditions:

(a) The material is packaged in strong, tignt packages that will not
leak during conditions normally incident to transportation;

(b) the nonfixed (removable) radioactive surface contamination on the
external surface does not exceed 220 dis/min/cm?;

(c) the radiation level at any point on the external surface of tne
package or outer surface of the venicle dces not exceed 202 millirar
per hour; dces not exceed 10 milliren per hour at any point 2 Feiers
from the outer surface of the vehicie; ana does not exceed Z milli-

rem per hour at &ny no mally occupied position in the vehicle.
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shipments are loaded by the consignor and unloaded by the consignee
from the transport vehicle in which originally loaded;

there is no loose radioactive material in the car or vehicle;

the shipment is braced to prevent shifting of lading under conditions
normally incident to transportation;

the transport vehicle is placarded in accordance with 49 CFR, 5 172,
Subpart F;

the exterior of each outside package is marked "Radioactive - LSA";
specific instructions for maintenance of exclusive use shipment
controls are provided by the shipper to the carrier and included
with the shipping paper information;

transportation by aircraft is prohibited.

CFR, § 173.425 (b), s 173.443, 5 173.441]

A <y
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July 21, 1983

F. V. Tilson, 9201-5, MS 4

Shippina Requirements--Tritium-Contaminated Deuterium

We have reviewed, at your request, the newly revised (July 1, 1983) Code of
Federal Requlations, Title 49 (49 CFR), as it pertains to the shipment of com-
pressed deuterium coincidentally contaminated with tritium. The specific
activity of tritium-contaminated deuterium leaving the Y-12 Plant typically
lies above the limiting lower value which defines radiocactive material in

49 CFR. The shipments may be further classified as either limited quantity of
radioacsive mcterial or as low specific activity matertial (LSA), depending on
the assay and total curie content.

Limited quantity shipments are exempt from marking, labeling, and placarding
requirements. However, certain qualifications apply:

(1) The maximum radiation levels at the package surface may not
exceed 0.5 millirem/hour;

(2) removable surface contamination on the outside of the package
may not exceed 22 dis/min/cm?; and

(3) the gas cylinders must bear the marking “"Radioactive."”

If the gas is shipped as LSA, the shioment is subject to all applicable marking,
labeling, and placarding requirements as set forth in 49 CFR, s 172, Subparts 0.
E, and F. LSA may also be transported as exciusive use with some relaxation of
contamination limits and marking and labeling restrictions. Requirements per-
taining to other hazard classes (e.g., lawmarle zzs) into which the shiprent
falls also apply.

The shipping papers accompanying this material normally must 1ist a complete
description of each hazardous material in the container and a designation of
the total gquantity of each. Ye understand, however, that any reference to the
amcunt or concentration of either ceuterium or tritium in these shipments is
classified S2D. We recormend that vou consult with the Y-12 Classification
Office and with the Shipping Departrent for further clarification of these

requirements,

T T N o T e Aty
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Interpretations of appropriate sections of 49 CFR are attached. Please direct
questions to J. S. Bogard, 4-3547.

/(:\2:._/7777';"6;.%;/—.-\/ )

‘J. D. McLenddn, 9711-1, MS 3 (4-3535)
JOM:JSB:ps

Attachment

cc: J. S. Bogard, 9711-1, MS 3 - NoRC
. L. Jones, 9106, MS 5

. Owings, 9723-10, MS 1

. E. Ramsey, 9720-5, MS 1
. C. White, 9704-2, MS 19

G E M X

. Brotherton, 9204-2, MS 5
. Hardin, 9103, MS 3

. Manneschmidt, 9731, MS 2
. Rea, 9204-2, MS 5 =
Yarbrough, 9720-8, MS 1

cc/att:
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Scope:

Hazardous Material Classification of
Tritium-Contaminated Deuterium

This summary considers the hazardous material classification of deuterium
shipped from Y-12 only as it applies to coincidental radioactive contami-
nation by tritium. Deuterium and tritium both may meet criteria for
definition in other hazard classes (e.g., Flammable gas) and thereby
also be subject to regulations appropriate to those classes. The regu-
lations applicable to transportation of hazardous materials are those
?gt3§orth in the Code of Federal Regulations, Title 49 (amended July 1,
83). .

Backaround: Deuterium and tritium are isotopes of hydrogen that occur naturally.

Deuterium is stable; but tritium is radioactive, with a 12.3-year half-
life. Deuterium is produced commercially by chemical and physical
fractionating methods applied to the hydrogen component of air; a
certain amount of tritium is produced coincidentally with the deuterium
because of its natural isotopic distribution. The Y-12 Plant receives
deuterated water generated in this manner by other facilities, reduces
the water to its elements, and separates the deuterium gas to industrial
use. Tritium is carried along with the deuterium in each phase of
production.

Tritium is a low-energy beta emitter with no associated gamma radiations.
Its limiting activity concentration in air is 10,000 times that for
enriched uranium (DOE 5480.1, Chg 2).

Definitions: "Radioactive material"™ means any material having a specific

activity greater than 0.002 microcuries per gram (uCi/g). [49 CFR,
§ 173.403 (y)]

“Limited quantity of radioactive materials" means a quantity of radio-
active material not exceedina certain curie amounts. For tritium, this
limit is 20 Ci. [49 CFR, § 173.403 (m), § 173.423]

"Low specific activity material® (LSA) applies to certain ores and
radionuclides, tritium oxide below a specified activity concentration,
nonradioactive materials with external radiological contamination within
certain limits, and to homogeneous mixtures of materials in which the
activity concentration is below a limit established according to the
nature of the radiological contaminant. A compressed gas contaminated
by tritium may be classified LSA if the specific activity of the mixture
does not exceed 0.3 millicurie/g (equivalent to 300 i:Ci/g). [49 CFR,

§ 173.403 (n), § 173.433]

______
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"Exclusive use" means the sole use of a conveyance by a single consignor
and for which ail initial, intermediate, and final loading and unloading
are carried out in accordance with the direction of the consignor or
consignee. [49 CFR, § 173.403 (i)]

Applicable Requlations: Deuterium shipped from the Y-12 Plant typically con-

tains.sufficient tritium activity to be defined as RadZigactive material
according to 49 CFR. Depending on the assay and total curie content,
the shipment may be further classified as either Limited quantity or
LSA.

Deuterium shipped as Limited quantity is exempt from specification
packaging, marking, and labeling if the following conditions are met:

(a) The material is packaged in strong, tight packages that will not
leak during conditions normally incident to transportation;

(b) the radiation level at any point on the external surface of the
package does not exceed 0.5 millirem per hour;

(c) the nonfixed (removable) radioactive surface contamination on_the
external surface of the package does not exceed 22 dis/min/cm?;

(d) the outside of the compressed-gas cylinder tears the marking
“"Radioactive."

[49 CFR, § 173.421, § 173.423, § 173.443 (a)]

Deuterium shipped as LS4 is subject to all marking, labeling, and
placarding requirements as set forth in 48 CFR, § 172, Subparts D,

E, and F. It may also be shipped as exclusive use and excepted from
specification packaging, marking, and labeling, subject to the following
conditions:

(a) The material is packaged in strong, tight packages that will not
leak during conditions normally incident to transportation;

(b) the nonfixed (removable) radioactive surface contamination on the
external surface does not exceed 220 dis/min/cm?;

(c) the radiation level at any point on the external surface of the
package or outer surface of the venicle does not exceed 200 milliren
per hour; does not exceed 10 millirem per hour at any point 2 meters
from the outer surface of the venhicle; and does not exceed 2 milii-
rem per hour at any normally occupied position in the vehicie.
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(3)
(49

J. S. Bogard

3

shipments are loaded by the consignor and unloaded by the consignee
from the transport vehicle in which originally loaded;

there is no loose radioactive material in the car or vehicle;

the shipment is braced to prevent shifting of lading under conditions
normally incident to transportation;

the transport vehicle is placarded in accordance with 49 CFR, § 172,
Subpart F;

the exterior of each outside package is marked "Radioactive - LSA";
specific instructions for maintenance of exclusive use shipment
controls are provided by the shipper to the carrier and included
with the shipping paper information;

transportation by aircraft is prohibited.

CFR, § 173.425 (b), § 173.443, 5 173.441]
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TO: See Below

INTEROFFICE

Date:
From:

Dept:
Tel No:

Subject: Changes to Air Emission Sources

Gentlemen,

MEMORANDUM

19-Jan-1995 02:59pm EST
Johnny M Skinner

SKINNERJM
2366
6-6013

The Clean Air Program (CAP) staff is updating the air permit database/files

for the new Title V permitting.

As a result of our evaluation of the

database/files, the following changes were made to the database and/or permit
files. Would you please make the necessary changes (write with pen) on your
copies for the changes given in *"bold" below:

Previous
Source Number

-9201-1-EX-C(0)

¥-9201-1-EX-G(0)

¥-9201-1-EX-D(0)

¥-9217-1-EX-[A]-
(216,217)

Y-9217-1-EX-[A]-
(218,219)

Y-9201-5-FAB-
EX-[A]-(1)

Y-9805~1—-EX-(399)

New
Source Number

Y~9201-1-EX~-C(00)

Y-9201-1-EX-M(00)

Y-9201-1-EX-N(00)

Y-9217-1-EX~-
A(216,217)

¥-9217-1-EX~
A(218,219)

Y-9201-5-EX-J(779)

Y-9805-1-EX-A(399)

Responsible Person(s) Description

V. Brown/T. Howell Two Ultrasonic
Cleaning Tanks

V. Brown/T. Howell Cleaning Tank

V. Brown/T.

V. Brown/T.

V. Brown/T.

C. Guider/Wimp Shoopman

B. Davis/Ri

Howell

Howell

Howell

ck Davis

oy -

Welding
Operations

Graphite Shop
Storage
Ventilation

Graphite Shop
Storage
Ventilation

Welding Hood
86

Deuterium
Operation



. VARTIN MARIETTA

}nternal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS, INC.

August 6, 1992

R. B. Bonner

Exemption from Air Pollution Permitting Requirement: Lithium
Deuterium Operation Located in Building 9805-1 at the Y-12 Plant

The Y-12 Health, Safety, Environment, and Accountability Division Clean Air
Program (HSEA-CAP) staff has received and reviewed your request for a
Tennessee Air Pollution Control Board permit for the deuterium operation in
Building 9805-1. Our evaluation of the information presented to the

Y-12 CAP staff indicates that a permit will not be required for the deuterium
operation [Source Y-9805-I-EX74399)] located in Building 9805-1 at the

Y-12 Plant.

Based on the data given, the air emissions from this building will consist
only of air, water vapor, or components of air (nitrogen, oxygen, carbon
dioxide, argon, helium, hydrogen, etc). These emissions are not considered
air pollutants requiring permitting based on guidance from the Tennessee
Department of Environment and Conservation (TDEC). Therefore, no air permit
will be required.

The Tennessee Air Pollution Control Regulations (TAPCR) provides owners and
operators desiring to construct or operate certain air contaminant sources an
exemption from applying for and obtaining state permits. However, based on
our calculation of radionuclides (tritium) from the deuterium operation in
Building 9805-1, the emission rate for radionuclides was calculated to be much
less than 0.1 millirem per year (mrem/yr) for Source Y-9805-1-EX-(399), which
means that this source is exempted from air permitting requirements. The TDEC
issued an agreement letter to the DOE dated May 17, 1991, to address small
sources emitting only trace quantities of radionuclides. The letter states:

"The exemptions under 1200-3-9-.04 of the Tennessee Division of Air
Pollution Control Regulations will apply to equipment exhausting
radioactive air contaminants if the emissions from this equipment
generate an effective body dose less than 0.1 millirem per year
(mrem/yr) at the property line of the facility."

This applies to Source Y-9805-1-Exfi399). However, notwithstanding the
exemption stated above, no person shall discharge from any source whatsoever,
such quantities of air contaminants or other materials which cause (or have a
tendency to cause) injury, detriment, annoyance, or adverse effects to the
public.




R. B. Bonner
Page 2
August 6, 1992

This letter of exemption from the TAPCR permitting requirements granted by the
Y-12 HSEA-CAP staff is based specifically upon the information submitted for
review. Changes in this information or the source’s mode of operation, i.e.,
the material inputs, control equipment, or emission rates, may invalidate the
permitting exemption granted to this source. The HSEA-CAP staff must be
notified before such changes are made to the source to determine the permit
requirements.

A copy of the Data Verification Statement for Exempt Air Sources and source
description have been enclosed. A copy of the data and supporting
calculations for the deuterium operation used in Building 9805-1 is classified
and is on file at the HSEA-CAP air permit files. This data may be reviewed by
Q-cleared personnel.

If you have any questions or desire additional information, please contact the
undersigned at your convenience.

Q. an. Bhemes

J. M. Skinner, 9116, MS-8098, Y-12 (6-6013)
JMS: rft
Enclosure: As Stated

cc\enc: B. G. Davis
, D. Davis- ..

=M Richesid
. S

kinner

Fellers/I. D. Shelton
. Hill

. Keyser/J. E. Stone
Muenzer

Poole

. Wasilko

jle - EMD -RC

cc:

D>I>XOr



Y-12 PLANT EXEMPT AIR
SOURCE DATA VERIFICATION STATEMENT

Exempt Air Source Data Verification for ¥-9805-1-EX~(399)
at the Y-12 Plant

Attached to this Data Verification Statement is a copy of the
Y-9805-1-EX-(399) source description and data for the deuterium
operation located in Building 9805-1 at the Y-12 Plant. This air
emission source has been exempted from air permitting
requirements under TDEC De minimis Level Agreement, Proposal 2.

Since you are responsible for ensuring that the air emission
source operates in accordance with the information provided for
the deuterium operation, Please review the source description and
data carefully. If the information is accurate, please sign the
Data Verification Statement below and return it along with all
enclosures.

Your exemption cannot be processed until the Data Verification
Statement is sign and received by HSEA-CAP. If you disagree with
any of the information in the enclosed source description or the
classified data on file, please contact J. M. Skinner, 911s,
MS-8098 (6-6013).

An emission of small quantities of radionuclides in a year from
the deuterium operation will not invalidate this exemption.

The deuterium operation must not result in visible smoke being
emitted from the building in excess of the standards in TDEC

Rule 1200-3-5 (20% opacity for greater than 6 minutes per hour or
24 minutes per day). Please contact the HSEA-CAP if any visible
smoke is seen coming from a hood exhaust or building vent. It is
the responsibility of the CAP to determine the compliance of
visible emission from the source and it is not the responsibility
of the individual who signs this form.




DATA VERIFICATION STATEMENT

I have reviewed all the information in the attached exempt air

Source description and to the best of my knowledge, the
information is accurate.

ga:qé«)( KM 7027 /90

Signature Date

Rodeer  BonnerR

Name

LiTthum PROCESSW(,  DErmmment  ({EWD

Title
A204-2 SIS 4-20%0
. Building Mail Stop Phone #




8ource Description and Data for Y-12 Plant Exempt
Ailr Source Y-9805-1-EX~(399)

Building 9805~1 is used to produce deuterium gas by the
electrolysis of heavy water (D,0). A very small amount of
tritium is present in the D,0 which is received from the Savannah
River Operations (SRO). The electrolysis takes place in
specially designed electrolytic cells which contain a 15 percent
solution of Sodium Oxydeuteride (NaoD). The heavy water is
separated by diaphragms and gas bells which prevent mixing of the
two gas streams. The deuterium product gas is then processed to
remove unwanted oxygen and moisture and then compressed and
stored for future use.

The oxygen waste gas stream is processed extensively before it is
vented to the atmosphere to prevent valuable heavy water or
deuterium gas from escaping the system. Oxygen is vented from
the electrolytic cells through a waste gas cooler to remove heavy
water from the waste gas stream as condensate. The oxygen is
then passed through a mist separator to remove liquid carryover
from the waste gas stream as it leaves the waste gas cooler. The
oxygen stream is then routed through a recombiner where residual
deuterium gas reacts with oxygen to produce deuterium free oxygen
and a small amount of heavy water. Finally, the oxygen stream
passes through a freon chiller, where any remaining heavy water
is condensed out of the waste gas stream before the gas is
discharged to the atmosphere above the roof.

The exemption is based on the fact that the emission rates from
the deuterium operation used by lithium personnel located in
Building 9805-1 generate an effective body dose of radionuclides
(tritium) less than 0.1 millirem per year (mrem/yr). The
calculations are based on the 1988 (peak year) Shipment of D,0
from the SRO. The calculations are classified and on file at the
Y¥-12 Plant Clean Air Program air permit files which may be
reviewed by Q-cleared personnel.




INTEROFFICE MEMORANDU UM

Date: 20-Jul-1992 08:35am EDT
From: Johnny M Skinner
SKINNERJM
Dept: 2366
Tel No: 6-6013
TO: Raymond K Barnett ( BARNETTRK )
CC: Charles D Davis ( DAVISCD )
CC: William A Muenzer ( MUENZERWA )

Subject: Building 9805-1 Information

Ken, please send me a description of Building 9805-1, by email or letter,
describing what the building is used for (if not classified) and what being
emitted to atmosphere (please send info ASAP). Based on the information
received, I will send you an official letter of exemption from air permitting
requirements (the Clean Air Program staff already know that the source is
exempt). If you have any questions please call me at 6-6013.

Thanks,

.:hnny Skinner



INTEROPFPFICE MEMORANDUM

Date: 20-Jul-1992 10:13a
From: Johnny M Skinner
SKINNERJIM
Dept: 2366
Tel No: 6-6013
TO: Wasilko, Paul R ( WASILKOPR AT Al AT OCU )
CC: Charles D Davis ( DAVISCD )
CC: William A Muenzer ( MUENZERWA )
CC: Shelton, Iris Darling ( SHELTONID AT Al AT OCU )

Subject: Building 9805-1 Information

Exemption from Air Pollution Permitting Requirement:
Building 9805-1 located at the Y-12 Plant

This message is in response to your question concerning whether
Building 9805-1 requires an air permit. The Clean Air Program
staff evaluation of the information received from your division
earlier this year indicates that a permit is not required for the
operation in Building 9805-1, since the air emissions from this
building will consist only of air, water vapor or components of
air (nitrogen, oxygen, carbon dioxide, argon, helium, hydrogen,
etc). These emissions are not considered air pollutants
requiring permitting based on guidance from the Tennessee
Department of Environment and Conservation (TDEC). Therefore, no
air permit will be required.

However, based on our calculation of radionuclides from the
operation in this building, the emission rate for radionuclides
was calculated to be less than 0.1 mrem/yr for this source, which
mean that this source is exempted from air permitting
requirements. The TDEC issued an agreement letter to the
Department of Energy dated May 17, 1991, to address small sources
emitting only trace quantities of radionuclides. The letter
states:
"The exemptions under 1200-3-9-.04 of the Tennessee Division
of Air Pollution Control Regulations will apply to equipment
exhausting radioactive air contaminants if the emissions
from this equipment generate an effective body dose less
than 0.1 millirem per year (mrem/yr) at the property line of
the facility."

This applies to Building 9805-1 operation. However,
notwithstanding the exemption stated above, no person shall
discharge from any source whatsoever, such quantities of air
contaminants or other materials which cause (or have a tendency
to cause) injury, detriment, annoyance, or adverse effects to the
public.

If you have any questions please call me at 6-6013.




Johnny Skinner

Acanaenl

e A
RO X (S e 175




INTEROFPFPICE MENORANDUN

Date: 21-Jul=-1992 02:45pm EDT
From: R Michael Richesin
RICHESINRM
Dept: 2618
Tel No: 576-2529
TO: William A Muenzer ( MUENZERWA )
TO: R Michael Richesin ( RICHESINRM )
CC: Benjamin G Davis ( DAVISBG )

Subject: Heavy Water Spills

I was requested to determine if there was any evidence or knowledge of heavy
water spills inside the Y-12 Plant. A search of Quality Event Reports (QERs),
Quality Incident Reports (QIRs), Unusual Occurrence Reports (UORs), and
Occurrence Reports (ORs) indicates no record of spills of heavy water.

R. K. Barnett, who has worked in the lithium processing areas for the past 37
years, also has no recollection of any such spills. Please note there was a
spill of half heavy water in a truck in October of 1991. This incident was
reported in Occurrence Report # MMES-91-4340 Yi12-91-1819.

Mike Richesin
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JOB INSTRUCTIONS

NOTE: All heavy water shipments received at the Y-12 Deuterium Gas Facility

10.

will be sampled for tritium upon arrival at Building 9805-1. Composite
samples, consisting of 10 drums each, will be utilized to sample every
drum received.

Fill out Sample Bottle Form, UCN-3248, for sample and place on 500 mL glass
bottle.

Label sample bottle with a Hazard Diamond label with a rating of 1,0,0.
Flush a syringe with heavy water three to four times before each sample is taken.

Obtain the sample by taking 40 to 50 mL of heavy water from one of the ten
55-gallon drums of D,O.

Place sample in sample bottle.

For each of the nine remaining drums, repeat steps 3 through 5 and place the
samples in the same bottle used in step 1.

For each of the remaining drums, repeat steps 1 through 6 until the entire
shipment has been sampled.

Fill out a Request for Analysis Form, UCN-3325, for each composite sample
asking for:

a. microcuries/L tritium
b. atom % D

c. gb/g

d. gD)0/g

Record in the Heavy Water Requisition Logbook in the Team Leader’s office:

Date

Requisition number

Batch numbers of the ten 55-gallon drums sampled
Analysis requested

Team Member’s initials

Papow

Place the sample, the request for analysis form, and the DYMCAS document in
the Team Leader’s office.

Pt T, TP o AN NS Y 11 4O IGAI o ek ities IERNE RS SUMMEL o e CaET R A O S e Y



11.

12.

13.

14.

Store the 55-gallon drums of heavy water until the analysis is returned from the
Plant Laboratory.

When the analysis is returned from the Plant Laboratory, check the resuits of the
samples to ensure they contain no more than 400 microcuries/L and the

atom % D is at least 99.6%.

If the heavy water contains less than 400 microcuries/L tritium and more than
99.6 atom % D, then the heavy water is suitable for use in the deuterium gas
production process.

If the heavy water contains more than 400 microcuries/L and/or less than 99.6
atom % D, then the water should not be used until the results can be evaluated
by the Process Engineer and Cell Director.

)&uéf @w\. 7/7/‘?3\

Approval Date
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5) Consolidation of D50 storage facilities in one central location should be considered.

If the HWPF is constructed at SRS, this would be the preferred cenmralized D.O
storage location,

6) Offices and shops in 400-Area should continue to be used after all operating
facilities are shutdown.

The purpose of the SRS D,0 operations is to purify and upgrade heavy water as necessary
10 meet the D20 requirements of the Reactor program and other DOE complex sites. Also,
the D,,0 inventory is managed and D10 receipts/shipments are handled. Figure 1 is a flow
diagram of the SRS D70 operations. 400-Area facilides upgrade D10 from both onsite and
offsite sources, D10 is recycled to and from 400-Area for purification upgrading and

Heavy water that has been used as a reactor moderator contains higher writium content. At
SRS D50 with tritium greater than 30 uCi/ml is considered high mitium. However, the
SRS reactor moderator tritium content is significantly higher (3 to 11 Ci/L). The current

inventory of high tritium D,0 available at SRS for reactor use 1s 1460 MT. This includes

produced before atmospheric testing of atomic weapons. Heavy water with this low tritium
content could not be produced today, so this material has always been reserved for
experimental activities,

Ly
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Moderate triium activity DO has a tritium content between 51 pCi/ml to 30 pCi/ml This
D, is primarily used at Y-12 in Qak Ridge 1o produce dewerium gas for the weapons
program. Dilute D20 (about 50 mol%) is returned to SRS from Oak Ridge for
reconcentration in DW Plant o

Except for the D,O in the reactor systems, the heavy water is stored in about 5600 drums
(55 gallon) in seven storage buildings Jocated in four separate areas including 400-D. The
available drummed storage capacity is now strained and additional space and drums are not
available for drumming the moderator in the reactors. The proposed HWPF does not
provide a centralized D,O storage / handling facility capable of replacing the operations
now provided from the 400-Area. A drum washing facility is also operating in the

400-Area and is required to allow the reuse of drums.

D0 Anglyrical Facili

The Analytical Laboratories Water Quality Lab, located in 772-D supports the 400-D Area
heavy water processing facilities analyses, all reactor areas (100 Areas) analyses, and
routine analyses required by EPA and other regulatory agencies for drinking water and
wastewater. Approximately 95% of the samples handled by the 772-D laboratory are
reactor moderator samples which contain high concentrations of tritum.

There are physical problems associated with the 772-D facility which has been in operaton
for about 40 years. The facility is operating ata maximum throughput, and is limited by air
flow from further expansion. During the past 18 months, there have been three major
outages of the facility due to electrical and stack monitoring problems. Upgrades have been
made to minimize such outages. The present facility can be kept operational without major
capital expense for only the next 3-5 years. Subsequent operation after that time will
require either a new facility or major expansion and upgrading of the present facility.

Present plans are 1o relocate the 100-Area D0 analytical work to 772-F when renovatons
are complete (estimated in 3 years). The 772-D lab will retain existing equipment and
provide analytical support for 400 Area Facilities that are stll operadonal. The HWPF

facility will include a laboratory capable of supporting the HWPF operation and NPR. It
was not thought that the HWPF laboratory could provide both the NPR/HWPF and
100-Area laboratory needs. However, during the period from HWPF startup to when the
NPR is operational, the new lab should have the required capacity for the 100-Areas. If the
100-Area Reactors continue to operate after NPR startup, two labs will probably be

required.

Rework Unit

The Rework Unit is a vacuum distillation process used to upgrade moderator that has been
in reactor service and therefore has a high tritium content. Originally, this equipment was

part of the finishing facility, including DW Plant, that was used to provide the final
concentration step for virgin DO produced in the 400-Area GS-Process which was

shutdown in 1982. The Rework Unit was separated from DW-Plant to become an
independent operation. The facility is still operational after 39 years of service but must

-3-
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provide upgrading of D;0 for both the NPR and any existing reactors that remain

LW-Plans
As discussed earlier, DW-Plant is a simj]a- facility to Rework Unit €xcept DW is used to
upgrade moderate tritium content D20. DW Plant Tesumed operation 10/9] after being

In the original HWPE S€ope, a low tritium unit wag included to replace DW-Pjant. Since
the facility was noy needed for the NPR, it was Temoved from the scope, Ap estimared
$10-20 million funding increase for HWPF would be required to add the facility back,

The Y-12 plant ar Oai Ridge is the primary user of moderate witium D0, Water from SRS
is shipped =12 where it is used in acture of materials for the wea ons
Program. Diluted D,0 is then returned to SRS for Teconcenwration in DW-Plan,

DOE's remaining inventory of moderate tritium D70 is limited (42 MT at SRS) and it
would soon be depleted without the DW-Plant's upgrading Capability . No other DOE
acilities are capable of upgrading the dilyted D,0.

100400020 o

The 100-Area D10 facilities included in this review are MPE and HAM. The Moderator
Processing Facility MPF) is a D50 purification facility (filters, oi] decanter, ion exchange)

When the decision Was made to not restarr the 100-P Reactor, Plans were 1o abandon
P-Area and not operate MPF. This would have left SRS without 3 method' of processing
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RECEIVED REPORT DATE
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CHEMICAL ANALYSIS
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Y=12 PLANT LABORATORY REPORT
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RECEIVED REPORT DATE
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RECEIVED REPORT DATE
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I BD Seve s

R Ry ST S PR TN, g o

BATCH-NUMBER LOC

0060-00-8301

gR!TIUM (MICROCURIE/L)

PHYSICAL PROPERTIES

51.00 MCI/L
99.5990 ATOM %

gRITIUM {MICROCURIE/L)



RA025~02 Y-12 PLANT LABORATORY REPORT

w" - c  MTC REQUISITION
EPORT DATE TYPE REPORT  BATCH-NUMBER LO QuIsl
« BECELVED R63-07-88 FINAL 0060-00-8303 0050 7
| CHEMICAL ANALYSIS PHYSICAL PROPERTIES  MLCROCURIE/L)
: TRITIV
£ 200000 G/G D 25.00 MCI/L
1598006 ¢/¢ vao 99.5800 ATOM % D
;
RAO25-02. Y-12 PLANT LABORATORY REPORT
RECEIVED” REPORT DATE TYPE REPORT  BATCH-NUMBER LOC  MTC REQUISITION
02-15-85  03-07-85 FINAL 0060-00~8305 0060 777366
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D 46,00 MCI/L.  TRITIUM (MICROCURIE/L)
.996000 G/G Dao 99.6010 ATOM % D



RA025-02 Y-12 PLANT LABORATORY REPORT

RECEIVED ORT DATE TYPE REPORT  BATCH-NUMBER LOC  MTC REQUISITION
RECEIVED "REFORT DA FINAL 0066-00-8307 0046 777968
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D 50.00 MCI/L.  TRITIUM (MICROCURIE/L)
1598000 £/¢ Dao 99,5010 ATOM % D




UNCLASSIFIED

. OFFICIAL REPORT

'2/14/94 09:02:14 Y-12 ANALYTICAL SERVICES ORGANIZATION PAGE 2 OF 2
UBMITTER ADDRESS CUSTOMER ID REQ NO SAMPLE NO MTC STATUS

A HEADRICK 9204-2 MS 8132 636198 636198 R943260000 0050 APPROVED
ATE SAMPLED: 11/21/94 00:00:00 DATE NEEDED: 12/22/94 LOCATION: CHARGE #: 26010420
ATE RECEIVED: 11/22/94 DATE COMPLETED: 12/14/94 PROJECT CODE: CASE:

AMPLER: LAH SAMPLE DESCRIPTION: RAINWATER FINAL APPROVAL:

OMMENTS: 636198 WATER SAMPLE (RAINWATER) #11 TRITIUM

IST: 7491 TRITIUM BY LIGUID SCINTILLATION REPLICATE: 1 STATUS: APPROVED
7EP MTH: PROC MTH: PHASE : TIME ANALYZED: APPROVER: EL6
MMENTS: THE TRITIUM RESULT REPORTED IS 0.18 PCI/ML +/- 0.013. THE MDA FOR THE ANALYSIS

IS 0.20 PCI/ML.

1S _NUMBER DETERMINATION DT RESULT CONFIDENCE UNIT

Tritium 0.18 nanoCuries/gram

UNCLASSIFIED

*%% LAST PAGE **x
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INTEROFPFICE MEMORANDUM

Date: 26-Aug-1992 02:5%pm EDT
From: Jerry B Hunt
HUNTJB AT Al AT OCU1l
Dept: 2366
Tel No: 4-3547
TO: Richesin, R Michael ( RICHESINRM AT Al AT OCB )

BOWERSBG AT Al AT OCB )
FORTUNEBR AT Al AT OCB )
RUSSELLBJ1 AT Al AT OCU1l )
TROTTERSM AT Al AT OCB )

CC: Bowers, B G
CC: Fortune, Bruce Robert
CC: B J Russell
CC: Trotter, Steven Mack

e N e R

Subject: Heavy Water Exceeding Specifications
Mike--

I have reviewed the health physics recommendations concerning the
use of heavy water containing slight tritium contamination.
Although our present specifications place a maximum level of 0.4
microCuries per milliliter, I anticipate no health physics
nroblems associated with the processing of one drum of heavy

iter with an activity concentration of 0.749 microCuries per
milliliter.

Should you have any questions, please feel free to call me.

Jerry Hunt (4-3547)

- ep ey e




INTEROFFICE MEMORANDUM

:02pm EDT

Date: 23-Jul-1992 06
From: Jerry B Hunt
HUNTJB AT Al AT OCUl
Dept: 2366
Tel No: 4-3547

TO: See Below
Bubject: Tritium Concentration in Heavy Water
Bill/Mike--

I have evaluated the impact of processing heavy water with a
maximum tritium concentration of 1 microcurie/ml. The evaluation
was performed using derived air concentrations from Attachment 1
of DOE Order 5480.11, "Radiation Protection for Occupational
Workers". The calculated "annual limit on intake" (ALI) is
somewhat lower using DOE guidance than is stated in Publication
30 of the International Commission on Radiological Protection
(48,000 microcuries vs. 81,000 microcuries); however, small
amounts of heavy water at this concentration could be process
safely under present recommendations. The calculated amount to
‘ive a committed effective dose equivalent of 100 mrem (the dose
imit for a member of the general public, 2% of the occupational
worker limit) would be 1.6 liters either ingested or inhaled.
Consistent processing of heavy water at this level would require
a reevaluation of present controls which would likely result in
increased bioassay and air sampling programs.

In keeping with the Plant's ALARA Policy, I would recommend that
we Keep our upper limit of 0.4 microcuries/ml and treat any above
that level as a special case requiring special evaluation by
health physics personnel. Using this guidance to address our
present problem, I recommend processing the existing drum of
heavy water with 0.42 microcuries/ml of tritium using routine
precautions for this operation.

Should you have any questions, please feel free to call me at
4-3547.

Jerry Hunt
Health Physics Department
Distribution:
TO: Richesin, R Michael ( RICHESINRM AT Al AT OC

TO: Muenzer, William A MUENZERWA AT Al AT OCB

~

CC: Danny P Rowan ROWANDP AT Al AT OCUl
2: B J Russell

CC: Bowers, B G

CC: Trotter, Steven Mack

CC: Fortune, Bruce Robert

BOWERSBG AT Al AT OCB

L X Xean e W Y

RUSSELLBJ1 AT Al AT OC

TROTTERSM AT Al AT OCB
FORTUNEBR AT Al AT OCB

_//233200 Mrem
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MARTIN MARIETTA ENERGY SYSTEMS, INC.

Internal Correspondence

October 27, 1986

Distribution

Supject: Heavy water Tritium Leveis

All deuterium gas customers should be notified of a future change in thne
heavy water tritium levels. SRO has a depietea inventory of "jow leve) "
tritium water, 0.002 microcuries/mi (maximum). Future heavy water Shipments

Will be of "moderate" tritium tevels. The levels will range from 0.003
microcuries/mi (minimum) Lo 0.4 microcuries/mi (maximum) . The increase in
heavy water tritium levels will also raise the levels in the deuterium gas.
Customers snhould review their specifications. |If the tritium tevels wili be

a probiem, please have them contact Peggy Hardin (574-3794), R. w. Presiey
(574-1898), or s. D. Arnett (576-2529).

L Gnidt

8. D. Arnett, 9204-2, MS-5

CC: Peggy Hardin, 9103, Ms-3
S. W. Lockett, 9103, Ms-3
R. W. Presiey, 9201-5, Ms-¢6
W. A. Muenzer, 9204-2, MsS-5

~‘ﬁ




HSEA87D-0625-066

Internal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS, INC.

June 25, 1987

S. D. Arnett

Health Physics Recommendations Associated With
Increased Tritium Level in Heavy Water Shipments

Due to the increase in tritium levels in shipments of heavy water from
Savannah River Operations (SRO), I have reevaluated the health physics
concerns associated with 9204-2 deuterium production operations. Recommended
1imits are derived from the International Commission on Radiological Protec-
tion, Publication 30 (ICRP 30), Limits forn Intakes o4 Radionuclides by
Workens, and DOE Order 5480.1A, Chapter 11, Radiation Protection.

Although increased concentrations in heavy water will range from 0.003 uCi/mL
to 0.4 uCi/mL, calculations were performed using the maximum value in order
to provide a conservative estimate of potential exposure to workers. ICRP 30
recommends a maximum tritium intake by ingestion or inhalation of 81,000 uCi
annually, which corresponds to an intake of 202.5 liters (53.5 gallons) of
heavy water at the maximum tritium concentration. Maximum air concentrations
should be below 5 uCi/m® for tritiated water vapor, based on standard occupa-
tional breathing levels for a 40-hour week and a 50-week year.

In a worse-case scenario, with 100 percent saturated air at 70°F and with the
maximum tritium concentration in heavy water, recommended air concentrations
could be exceeded in localized areas. Although this scenario is highly un-
likely, I recommend the following actions to assure that exposures are kept

as low as reasonably achievable:

y/l. Heavy water should be stored in closed containers and processed in a
manner that minimizes evaporation.

p/é. Nonpermeable gloves should be used by all employees whose hands come
in contact with heavy water due to the risk of skin absorption. For
the same reason, other skin contact should be avoided.

v/ 3. A list of employees involed in the processing of heavy water should be
forwarded to the Radiation Safety Department for possible inclusion in
the urinalysis program.

v/ﬁ. An audit should be performed by health physics and supervisory personnel
to identify any other potential risks to employees.

It should be noted that tritium in its natural gaseous state is far less
hazardous (by four orders of magnitude) than tritiated water (1liquid or

T Oy A S-S S AL U I g



S. D. Arnett
Page 2
June 25, 1987

vapor). For this reason, containment controls should be concentrated on the
processing of heavy water as noted in these recommendations.

Please feel free to call me if you have any questions.

'ﬁ){3:¥\u~?*"—

J. B. Hunt, 9711-1, MS 3 (4-3547) - NoRC
JBH:ps

cc: W. T. Mee
W. A. Muenzer
D. P. Rowan
B. F. Rutherford
File - JBH




ARTIN MARIETTA

Internal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS, INC.

September 18, 1987

S. D. Arnett

Health Physics Audit of the
Deuterium Processing Facility, 9805-1

The subject facility was audited on September 18, 1987, to identify any
health physics concerns with the receiving, sampling, and processing of
deuterium. This audit was performed in response to proposed increases in
tritium concentration in the deuterated water received from the Savannah
River Plant. The audit team consisted of F. J. Ludwig and J. B. Hunt of
the Radiation Safety Department and S. D. Arnett of 9204-2 operations.

No special health physics problems were identified. Operating procedures
and existing facilities are more than adequate for protection of personnel
from any expected increase in tritium concentration. There are no new
recommendations, and this memorandum is documentation that the audit was
performed.

If you have any questions, please feel free to call me.

D RHe—

J. B. Hunt, 9711-1, MS 3 (4-3547) - NoRC
JBH:ps

¢c: F. J. Ludwig/D. P. Rowan
W. T. Mee
W. A. Muenzer
File - JBH

PASENE A Tt
Iy e T
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Internal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS, INC.

March 11, 1988

W. A. Muenzer

Tritium Levels in Heavy Water

A 1ist of Beta-2 Chemistry Department operating personnel was forwarded to
the Radiation Safety Department for consideration into the urinalysis
program. In a telephone conversation with John Emch and the evaluation done
by J. B. Hunt on the present and future concentration of tritium in heavy
water feed, both agree that subjecting the operating personnel to urinalysis
is unnecessary due to the minute amount of exposure.

S. D. Arnett, 9204-2, MS-5 (6-2529)

SDA:k1d
cc: J. Emch
T. Ford
J. B. Hunt

File - SDA - NoRC

TS Pl A - d v - e T TR e Ty e = e
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INTEROFPFICE MEMORANDUM

Date: 22-Sep—-1989 17:41 EDT
From: Jerry Hunt
HUNTJB AT Al AT OCUl
Dept: Health Physics
Tel No: 4-3547
TO: HAGANGF
CC: MEDLEYAR MUENZERWA ROWANDP SMITHCB
Subject: Radiological Posting for Deuterium Facility
FILE: READ 005887
Gary--

After reviewing the expected tritium concentration in heavy water
from Savannah River against the new DOE Order 5480.11, "Radiation
Protection for Occupational Workers", the potential does exist
for this area to be classified as a "Radiological Area". The
only way we can be certain is to take a special survey of the
area.

ease provide me a name of a contact that can provide the
necessary operational input. I will make the necessary
arrangements to have the special survey conducted.

Jerry

T B e v L



Internal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS, INC.

October 13, 1989

G. F. Hagan

Radiological Posting of Building 9805-1

At your request a radiological survey was conducted of the heavy water facility in building 9805-1.

The survey was taken on the most heavily trafficked areas using wet tab smears analyzed for beta activity
(tritium) using a liquid scintillation counter at the Environmental Radiochemical Laboratory located in
Building 9720-6.

The maximum beta activity level was less than 5% of the present DOE standard of 1,000 disintegrations per
minute per 100 cn. Activity levels are shown on attachment 1. The results show that radiation posting
is not presently required in building 9805-1.

If you have any questions, please contact Mike Henderson at 4-3536.
P
J. B. Hunt

cc. S. D. Arnett

A. R. Medley
W. A. Muenzer
C. B. Smith
J. D. Stout




COMMENTS: Tritium Floor Smears taken in operating areas aof 9805-1

SAMPLE DESCRIPTION ALPHA (d/m/100cm?) | _BETA (d/m/100cm?)
NUMBER Removable Removable
1 walkway at Drum Storage Area -- 1.5
2 Drum Storage Area -- 1.5
3 Rol1-up door entrance ~- .92
4 area at operator's desk == 9.6
5 walkway at cell area -- 0
6 walkway at cell area -- 1.7
7 freon units -- 0
8 east wall at steam area -- 2.3
9 scales at 2800 pit -- 7.4
10 2800 pit -~ 0
1] Hofter Compressor - .23
12 control panel -- 0
13 Foreman's office -- .27
14 bathroom -- 1.6
15 fill head area - 2.3
16 mezzanine walkway -- 0
17 EP100 Tank on Mezzanine -- .18
18 vacuum header area -= 9.2
19 North Dock Area -- 25
20 South Dock Area -- 326
21 0il Drum Storage Room -- 24
22 D2 Banks - D Bank - 9805 Garage - 48
23 East Wall of 9805 Garage == 46

TECHNICIAN: M. D. Henderson

BADGE NO. 15870

DOE 5480.11 Attachment 2 shows the posting limits for Tritium removeable

contamination as 1000 dpm/100 cm?




RA025-02 y-12 PLANT LABORATORY RE™"RT

RECEIVED REPORT DATt TYPE REPORT  BATCH-NUMBerx LOC MTC REQUISITIO
09-08-68 10-28-88 FINAL 0060-HI-9001 0060 6315641
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
" .200000 G/G D 27.00 MCI/L  TRITIUM (MICROCURIE/
.995000 G/G D20 99.4500 ATOM % D
4.5000 LOG PH
RAO2S-02 Y-12 PLANT LABORATORY REPORT = —
RECEIVED = REPORT DATE TYPE REFORT  BATCH-NUMBER LOC MTC REQUISITID
09-08-88 10-28-88 FINAL 0060-HI-9003 0060 6315643
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D 21.00 MCI/L ~ TRITIUM (MICROCURIE/
.§95000 C/G D20 99.4500 ATOM 2 D
4.5000 LOG




RA023-02 Y-12 PLANT LABORATORY RL JRT

RECEIVED REPORT DATE TYPE REPORT  BATCH-NUMBER
09-08-88 10-28-88 FINAL 00460-HI-9005 Loc 0328 RE%?%E%TIU
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
» 200000 G/G D
.594000 G/G D20 99.3368.00 RgééLz ERITIUH {MICROCURIE/
4.6000 LOG
RA025-02 ) Y-12 PLANT LABORATORY REPORT
RECEIVED REPORT DATE TYPE REPORT  BATCH-NUMBER LOC MTC REQUISITION
09-08-88 10-28-886 FINAL 0060-HI-9007 0060 631647
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

»200000 G/G D 20.00 HCI L TRITIUM (MICROCURIE/L
«994000 G/G D20 99.3400 ATOM % D
3.0000 LOG PH




Y-12 PLANT LABURATDRY REPORT

RAO2S5-02
~. 1YPE REPORT  BATCH-NUMBL LOC  MTC REQUISITION
09-04-68 Too28-88 © | 'FINAL 0060-HI-9009 0060 631649
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D 14.00 MCI/L ~ TRITIUM (MICROCURIE/L
: 99.3500 AIOM % D
.594000 G/G D20 9.3500° " ATOM
RA0O25-02 Y-12 PLANT LABORATORY REPORT T
RECEIVED REPORT DATE TYPZ REPORT BATCH-NUMBER LOC MTC REQUISITIOI
09-08-68  10-28-88 FINAL 6060-HI-9011 0060 631776

PHYSICAL PROPERTIES

430.00 HCI/L TRITIUM (MICROCURIE/IL
.3200 ATOM %2 D
+7000 LOG PH

CHEMICAL ANALYSIS
00 G/G D
00 G/ 9




RAO25-02 Y-12 PLANT LABORATORY REPORT

RECEIVED REPORT DATE TYPE REPORT BATCH-NUMBER LOC MTC REQUISITIO
09-08-88 10-28-88 FINAL 0060-HI-9013 0040 631778
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D 48.00 HCI/L TRITIUM (MICROCURIE/
994000 G/G pao ?29.3400 ATO D
4.8000 LOG

_— f—— e —— e —— - ———— ., e S - e — -

RAOZS 02 Y-12 PLANT LABORATORY REPORT
RECEIVED REPORT DATE TYPE REPORT BATCH-NUMBER LOC MTC REQUISITIO
09-08-88 10-28-88 FINAL Q060-HI-9015 0060 631780
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D 30.00 HCI/L TRITIUM (MICROCURIE/
«996000 G/G Dz2o 99.9800 ATOM % D
4.7000 LOG PH




KRAJCITUC 1T1¢ LAY LB JR4A ) K N

RECEIVED REPORT DATE TY°L R-PORT BATCH-NU“2CS2 | CC MTC REQUISITION
08=-10~-92 C3=e¢5=9¢ FINAL B 2I-CH=-=SIN 00ofC 371492
CHEMICAL ANALYSIS PYYSTCAL PRCPZRTITS

“3a42 UCI/L TRITIUM (MICPOCULRIS/L




RRJCID VL

RECEIVED R
08-10-92

CHEMICAL ANA

1 16 Tes v LMruwwli s 1 oy LA U

TYPc REPORT SATCH-NUM3ESR LOC MTC REQUIS
FINAL M RI-CH—-ESIN 0260 57149

PHYSICAL PRCPSRTICES
«17 ULCI/L TRITIUM (MICPOCURIE/L




MAU D27 LA TEYL cLANMI L S o IR XN oLr

RECEIVED REPORT DATE TY2E R:-PORT 2ATCH-NUVY3ER LC MTC RggUISITION
3d¢=-10-92 N3-ci=%: FINAL ¥ CTI-CH—-ESTIN GJe0 571434
CHEMICAL ANILYSIS PHYSICAL PRCPERTICS

51«22 UCT/L TRITIUM (MICPOCURICS/L
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UNCLASSIFIED

Y-12 PLANT LABORATORY REPORT PAGE 1
SUBMITTER CUSTOMER 1ID REQ NO SAMPLE NO MTC
Lewls, E Faye M RICHESON 562027 R922170015 0060
DATE RECEIVED: 08/04/92 DATE COMPLETED: 08/17/92

SAMPLE DESCRIPTION : HEAVY WATER

TEST: 453 REPLICATE: 1

Here are the results for the Atom % deuterium on 42 of the 45 heavy water

samples you submitted. The percent D20 will be the same number as the atom % D
for these types of samples.

REQ ATOM PERCENT DEUTERIUM
571450 99.78
571451 99.77
571452 99.81
571453 99.80
571454 99.81
571455 99.76
571456 99.80
571457 99.75
571458 99.79
571459 99.73
571460 99.71
571461 99.80
571462 99.66%
571463 99.63%
571464 99.63%
571465 99.71%
571466 99.74
571467 99.74
571468 99.76
571469 99.79
571470 99.79
571471 99.77
571472 99.76
571473 99.74
571474 99.72
571475 99.80
571476
571477
571478 99.76
571479 99.72
571480 99.74
571481 a4.77 Plashic lin
UNCLASSIFIE L’
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ga e




UNCLASSIFIED
Y-12 PLANT LABORATORY REPORT PAGE 2
571482 99.80
571483 99.75
571484 99.76
571485 99.78
571486 99.73
571487 99.73
571488 99.67*
571489 99.66%
571490 99.61%
571491 99.68%
571492 99.68%
571493 99.61%*
571494 99.61%

* These samples were submitted in glass bottles which had a paper liner on the
inside of the bottle top. If the tops of these bottles had not been properly
conditioned to remove all of the absorbed and adsorbed water, than the atom % D
for these samples would be artificially low as the averages below tend to
indicate.

Average of samples with paper liners in top 99.65
Average of samples with plastic liner in top 99.765

All items which come into contact with the heavy water MUST be properly
condition to allow us to achieve as accurate an answer as possible. If you
)ave any question concerning sampling procedure, please feel free to call me.

J.C. Oswald, 4-2410
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RAOZ5-02

RECEIVED REPORT DATE
05-14-92 06-G2-9¢

CHEMICAL ANALYSIS

s
Wean.,

. 08¢ SRO +¢ dmlasis

AT S R T TR T

Y=Tc PLANI LABORATORYK

TYPE REPORT
FINAL

PURY

BATCH-NUMBER LOC mYC
6554—-91-0875 0060

PHYSICAL PROPERTIES

«0634

UCI/ML TRITIUM




RAUZO~UC

§5cfiX52  RGec8i-s2'"
' CHEMICAL ANALYSIS

Y]

IT=1c FLANI
TYPE REPORT
FINAL

.0261 SRos am\y:‘s

LROVKATITURT

rUKl

BATCH-NUMBER LOC NTC
6554~91-0885 0060

PHYSICAL PROPERTVIES

«0153

UCI/NL TRITIUNM

e



RA025-02 Y=12 PLANI LABORATORYK YUNRLT

RECEIVED REPORY DATE TYPE REPORY BATCH-NUMEER LOC NTC REQUISITIO®
05-14-92 06-02-92 FINAL 6554-91-0895 0060 571258
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

«05?77 UCI/NL TRITIUM
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RAQ025~-02 Y-12 PLANT LABORATORY REl .7

RECEIVED REPORY DATE TYPE REPORT BATCH-NUMBER L0OC MIC RE?UISITION
08-10-92 08-25-92 FINAL M RI-CH=-ESIN 0060 57145C

’ CHEMICAL ANALYSIS PHYSICAL PROPERTIES
19.74 UCI/L TRITIUM (MICROCURIT/L




RA025-02 Y-12 PLANT LABORATORY REP Y .

ECEIV REPO ATE TYPE REPORT  BATCH-NUMBER LOC MTC REQUISITION
§5c§5Y68 §5281.82 FINAL M QI-CH-ESIN 0060 §99431
CHEMICAL ANALYSIS PHYSICAL PRCPERTIES

34.04 UCI/L TRITIUM (MICROCURIEZ/L




RA025-02
RECEIVED REPORY D
08-10-92 g8-25-9

CHEMICAL ANALYSIS

A
2

TE

Y~12 PLANT LABORATORY REF T

TYPE REPORT BATCH-NUMBER
FINAL M RI-CH=-ESIN

PHYSICAL PROPERTI
ucIsL

33.84
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Mm o

e S e
X e LSS .

T
6

S

TRITIUM

97,
2

REgUISITION
571452
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RA025-02
RECEJIVED REPORT DATE
08-?5-92 08-2;-92

CHEMICAL ANALYSIS

f-12 PLANT LABORATORY REP !

TYPE REPORT
FINAL

E
M RI-CH-ESIN 0060 S

BATCH-NUMBER LOC MTC R

PHYSICAL PROPERTIES
19.72 UCI/L TRITIUM (MICROCURIE/L




RAO25-02 Y-12 PLANT LABORATORY REP |

BECEAYS  REEOBIBATE TYRELRCPORT  RARENCNUESEY Y7 000 T
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

28.9% uCI/L TRITIUM (MICROCURIS/L




RA025-02

RECEIVED REPORT DA
08-10-92 08-25-92

CHEMICAL ANALYSIS

TE

Y-12 PLANT LABORATORY REP

TYPE REPORT BATCH-NUMBER LOC M
FINAL M RI-CH-ESIN 00

PHYSICAL PROPERTIES
25237 UCI/L TRITIUM (MICROCURIE/L

TC R
60



RAO025-02 Y-12 PLANT LABORATORY REP {

RSC$IVSD REPORY DATE TYPE REPORT BATCH-NUMBER LOC MIC REQUISITIOA
08-10-92 08-25-92 FINAL M RI-CH-ESIN 0060 571463
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

. 17445 UCI/L TRITIUM (MICROCURIE/L
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RA025-02

RECEIVED REPORT DATE
08-10-92 G8-25-92

" CHEMICAL ANALYSIS

~F

r

o
R =2

ST ST SFA ST ARl T TR T T T

Y-12 PLANT LABORATORY REP T "~ -
TYPE REPORT  BATCH-NUMBER LOC NTC REQ
FINAL M RI-CH-ESIN 0060 57
PHYSICAL PROPERTIES

1.90 UCI/L TRITIUM (MICROCURIE/L



RA025-02 Y=-12 PLANT LABORATORY REP [ -~ -

85C$&V52 RSEO g ATE TYPE RFPORT BATCH-NUMBER LOC MTC RESUISITION
=10~ AL M RI-CH-ESIN 0060 S71465
' CHEMICAL AMNALYSIS PHYSICAL PROPERTIES

33.77 UCI/L TRITIUM (MICROCURIZ/L

TN o » RRwTT
PR N S N S




RA025-02 Y-12 PLANT LABORATORY REP T B

RECEIVE REPOR 8ATE TYPE REPORT BATCH-NUMBER LOC mTC RE?UISITIOK
08-10-9 08-25-92 FINAL M RI-CH-ESIN 0060 571465
CHEMICAL ANALYSIS PHYSICAL PRCPERTIES

1.68 UCI/L TRITIUM (MICROCURIE/L




RAQ025-02 (=12 PLANT LABORATORY REPL

EATCH-NUHBER Loc mIC

RECEFVED  REPORT DATE TYPE REPORT

CHEMICAL ANALYSIS

RI-CH-ESIN 0060
PHYSICAL PROPERTIES
1.17 UCI/L TRITIUM

(MICROCURIE/L



RA025-02 Y-12 PLANT LABORATORY REP T

EC?;VSS RE ORg 3!16 TYPE REPORT SATCH-NUMBER LOC MTC REQUISITION
8~-15~- 08=-25-92 FINAL M RI-CH=ESIN 0Gé6C 5714628
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

20.19 ucCI/L TRITIUM (MICROCURIE/L




RAD25-02 " ¢=12 PLANT LABORATORY REP:

CEIV REPO ATE TYPE REPORT BATCH-NUMBER Loc MTC REQUISITION
Sg‘fg-sg g R} 8 FINAL I-CH-ESIN 0060 591669
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

2640 UCI/L TRITIUM (MICROCURIE/L

MR Y (A G P




RA025-02 Y-12 PLANT LABORATORY REP

555;8!58 R POR} QATE TYEENKEPORT BAT%EEggHgER Loc 0528

CHEMICAL ANALYSIS PHYSICAL PROPERTIES

2776 UCI/L TYRITIUM

N LIRS a vy
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RA025-02 Y-12 PLANT LABORATORY REP T ..
CEIV REPOR ATE TYPE R‘PORT BATCH-NUMBER LOC MTC REQUISITION
85‘?6'53 Og ; g AL M RI-CH-ESIN 0060 S7T1471

CHEMICAL ANALYSIS

~god

PHYSICAL PROPERTIES
35.68 UCI/L TRITIUM (MICPOCURIZ/L
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RA025-02 Y-12 PLANY LABORATORY REP _

BECSZVED REPORZ DATE TYPE REPORY
8=26-92 C9-16—-92 FINAL

CHEMICAL ANALYSIS

BATCH-NUMBZR LOC MTC RE
6554~91-0875 0060 5

PHYSICAL PRCPERTIES
31.26 UCI/L TRITIUM (MICROCURIE/L




RAD25-02 * (=12 PLANT LABORATORY REP.

REC%%VED REPORT DATE TYPE REPORT BATCH-NUMBER LOC MTC REQUISITION
08-10-92 08-25-92 FINAL M RI-CH—ESIN 006C 571473
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

{ 1.17 uCI/L TRITIUM (MICROCURIS/L
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§E=Fd52

Y-12 PLANT LABORATORY REP.
BATCH-NUMBER LOC

RGE81-B8TE TVERNA

CHEMICAL ANALYSIS

P o L st I e e DT ST R e e T s v 0 A g

SPORT
L
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PHYSICAL PROPERTICS

1.90 UuCi/L
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RAO25-02 (=12 PLANT LABORATORY REPL .

RECEIVE RSPORT ATE TYPE REPORT BATCH-NUMBER LOC MTC RE?UISITION
08-10~9 8-25-92 FINAL M RI-CH-ESIN 0060 571475

" CHEMICAL ANALYSIS PHYSICAL PROPERTIES

# 33.86 UCTI/L TRITIUR C(MICROCURIZ/L
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RAD025-02 Y-12 PLANT LABORATORY REP I

CEJVED REPORY DATE TYPE REPORT BATCH-NU!BER.LOC MTC REQUISITION
85-?5‘92 C8-25-92 FINAL M RI-CH-ESIN 0060 571478
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

3057 UCI/L TRITIUR (MICROCURIZ/L

o5



RAD25-02 {-12 PLANT LABORATORY REP!(

BECFIYSY  REEOBI_BATE TYEE.REPORT  BATCHONUNSER'LOC  MIC

CHEMICAL ANALYSIS PHYSICAL PROPERTIES

23.76 UCTI/L TRITIUM
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BECFIE  “aCLye

CHEMICAL ANALYSIS

4

o = e e -

I-12 PLANT LABORATORY REP(;
TYPE REPORT
FINAL

BATCH-NUMBER LOC
M RI-CH=-%SIN

MTC
0060

PHY  ,CAL PROPERTIES

360465 UCI/L

TRITIUM

BT
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RAQ25-02 =12 PLANT LABORATORY REPO

REC;IVED REPORT DATE TYPE REPORT BATCH-NUMBER LOC MTC REQUISITIOA
08-10-92 08=-25-92 FINAL M RI-CH-ESIN 0060 571489
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

S1.00 UCI/L TRITIUM (MICROCURIE/L
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RAD25-02

BE<F8Y52  RpecBI-B27F

"' CHEMICAL ANALYSIS

R o S iy oy 2 o
P29~y Sl FAAN 2

"y B 7S O ot T Ao = At o 452 S

;=12 PLANT LABORATORY REPC - -

TYPE REPORT BATCH-NUMBER LOC MTC REQUISITION
FINAL M RI-CH-ESIN 0060 571482
PHYSICAL PROPERTIES
27.09 UCI/L TRITIUM (MICROCURIE/L
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RA025-02 Y-12 PLANT LABORATORY REF .T

REC;&VE? REPORY DATE TYPE REPORT BATCH-NUMBER LOC NTC
08-10-9 08-25- FINAL M RI-CH-ESIN 0060

CHEMICAL ANALYSIS PHYSICAL PROPERTIES
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RAQZ25-02
REC%IVED

CHEMICAL

/=12 PLANT LABORATORY REPO. .

REPORY DATE TYPE REPORT
08-25-92 FINA

ANALYSIS

BATCH-NUMBER LOC mMTC
M RI-CH-ESIN 0060

PHYSICAL PRCPERTIES
2.17 UCI/L TRITIUM
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RA025-02 ' /=12 PLANT LABORATORY REPG..

£ YED ... p YE' ™ TYP& REPORT‘*?"BATCH-‘NUHB R LOC MTC REQUISITION
SEET8Y 59~ sdkg 28 M u-cn-es?u 0060 535435
CHEMICAL ANALYSIS PHYSICAL PRCPERTIES

35.30 UCI/L TRITIUM (MICROCURIEZ/L
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RAUCOTVC - 1786 TLRINI LADUVRATVARIT RLE 4 ) N

RECEIVE REPO ATE TYPE REPORT BATCH-NUMBER LOC MTC REQUISITION
08‘?6-98 58‘5;'82 FINAL M RI-CH~-ESIN 0060 591486
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

1.60 UCI/L TRITIUM (MICROCURIE/L
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RECEIVED REPORT DATE
03‘56'92 08~25-9¢

CHEMICAL ANALYSIS

[ P T
T Wt ae e TGETET.T A

=1<¢ PLANI LADURA TURIT SA-UT4 - -

TYPE REPORT BATCH-NUMBER LOC M7 RE?UISITION
FINAL M RI-CH-ESIN 006 571487

PHYSICAL PRCPERTIES
1.57 UCI/L TRITIUM (MICROCURIE/L




RAUZO=Uc TT16 PLAND LADUKAILIURT RLF" =~ -

RECEIVED REPORY DATE TYPE REPORT BATCH-NUMBER LOC RYC RE?UI;ITION
08-10-92 08-25-9¢ FINAL M RI-CH-ESIN 0060 5714388
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

5227 UCI/L TRITIUM (MICROCURIE/L
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RECEJVED REPORT D
08-55-92 08

CHEMICAL ANALYSIS
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LAk -

BATCH-NUMBER LOC NTC REQ
M RI-CH-ESIN 0060 57

PHYSICAL PRCPFRTIES
26.78 UCI/L TRITIUM (MICROCURIE/L
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RA025-02 Y-12 PLANT LABORATORY REP( j - . -

REC;%VED REPORY DATE TYPE REPORT SATCH-NUHBER ‘Loc MTC REgUISITION
08-10~-92 08-25-92 FINAL RI-CH-ESIN 0060 571491
CHEMICAL ANALYSIS PHYSICAL PROPERTIES

749.00 UCI/L TRITIUM (MICROCURIE/L
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Wastinghouse - 7 PABXBIE ¢
@ €avannah River Company N, SC 26602

. FAX

April 2, 1992

_— Ben Davis
s Oak Ridge, Tenn
1 615-574~2460

=T Daniel P. Skiff
WSRC, Bldg. 772-D
Aiken, sc
803-725-6828

“
e

<

‘/‘::“’

£

MESSAGE: Attached is information you requested concerning the
1989 shipment of Heavy Water to Oak Ridge. Please call
if you need anything else.

Nurher Of Pagoes: 1 (Excluding cover sheesl)
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ranced Sniffer, is equipped with a dua. aamber
aod deionizer. The deionizer removes all ions formed
by any agency outside the chamber and makes the
instrument insensitive to flow rate. The dual chamber
renders the Model 120 relatively insensitive to vy rays,
thus making the instrument truly a tritium detector
(or at least a radioactive-vapor or airborne-particle
detector). After an initial calibration to tritium, the
Model 120 can be recalibrated routinely with v rays.

A more reliable continuous monitoring device uti-
lizing a vibrating reed electrometer and a recorder to
measure the current from an ion chamber is used in
enclosed areas where tritium is a constant hazard.
The time lag between tritium sensing and alarm must
be recognized in this instrument.

C. Maximum Permissible Concentration

The MPC value for tritium (as HTO or T;0) for a
40-hr week is 5.1 uc/M?® (1.1%X107 d/m-M?). These
concentrations are based on a weekly permissible ex-
posure of 0.1 rem/wk because tritium has as a critical
organ the body water, and the major portion of the

v.w\mﬁm__q?:&l@n@nmosca?coﬁb._rnn:ﬁgr>mr
operations are such that it is more convenient to handle
tritium exposures on a 0.3 rem/wk basis, and the MPC
values above may be tripled. A limit of 5 rem/yr is
still-maiitained for tritium. The MPC in air is deter-
mined assuming equal skin and lung absorption, which
means the value of MPC may be only doubled when

utilizing supplied air devices. According to Pinson

"and Langham (J. Appl. Physiol. 10, 1, 1957, p. 108)

the amount of tritium maintained in the body that
will deliver 0.3 rem/wk to the body is 3.7 mec.; The

——
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15. TRITIUM MONITORING
»

A. Characteristics

Tritium, or H?, is the only known radioactive isotope
of hydrogen. It emits a 8 of 18 kev maximum energy
(about 6 kev average) and has a radioactive half-life
of 12.26 yr. Undiluted tritium gas (T,) has an activity
of 2.6 curies/cc STP or 9.8 X 10° curies/g. Pure tritiated
water (T.0) has an activity of about 2700 curies/g.

B. Detection

Because of the extremely low energy or penetrating
power of the B particles from tritium, ordinary g-sensi-
tive devices are not suitable for tritium monitoring,
since the particle cannot penetrate to the sensitive
volume of the chamber. Instruments allowing the
tritium gas or T;O vapor to flow inside the counter
chamber are utilized. A portable instrument of such
design is the Tritium Sniffer (sec Fig. 1) which sounds
an alarm when a preset number of ions per unit time
(of any origin) are measured. Although a calibration
has been performed on the Sniffer (Report LA-1683)
and permissible times have been assigned to each scale,
the meter must be used primarily as a qualitative
detector because the chamber also responds to ions in
the air formed by means other than tritium (e.g., heat,
smoke, or vy rays). Sensitivity also depends on the
sampling rate, the average ion concentration in the
sampled area, and the location of the meter with
respect to the source.

A new tritium monitoring instrument, Model 120

9
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{2-day elimination half-life is assumed for alr vxposures
less than 124 uc/L concentration. When this level is
exceeded, the actual elimination half-life is determined,
and appropriate corrections are made in the dose calcu-
lations. An acute dose resulting in 124 uc/L in the
body fluids (including urine) will expose the person
receiving it to 0.6 rem in the first 2 weeks following the
exposure, and until completely eliminated (assuming
a 12-day elimination half-life) 1.08 rem to the whole
body. Such tritium exposures are totaled along with
any additional radiation exposures (such as X ray,
v, neutron, etc.) that the person receives.

E. Precautions

Precautions to be taken when working with tritium
or tritium-contaminated materials include the wearing
of rubber gloves, the use of negative-pressure dry
boxes, hoods with linear flow at least 100 ft/min,
and/or the wearing of supplied air equipment. Rubber
gloves should be worn and changed frequently, since
tritium water vapor passes through the rubber in hours
or less. The use of thin rubber gloves in addition to
the installed dry box gloves is desirable. All equip-
ment which has come in contact with tritium, either
gas or T,0 vapor, will retain some tritium and should
be considered contaminated. Stopcock grease, vacuum
pump oil, and plastics are readily contaminated, whereas
materials such as glass or stainless steel retain smaller
quantities. Under ordinary use, the Sniffer is seldom
contaminated. Under conditions where the monitored
tritium has passed through a vacuum pump, oil con-
taminated with tritium may be deposited on the inside
Sniffer chamber walls. At ordinary room temperatures,

[
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effect. . half-life in the body is about 12 days a»  :an
be shortened considerably by increasing the daily
intake of fluids. With 3.7 mc in the body, urine assay
will show 85 uc/L. Calculations (Report LA-1469)
show that only one breath of T;O saturated air will
result in & lethal dose, if no attempt to increase water

tarnover is made.

D. C~.m=o Assay

The only means of measuring a person’s actual
tritium exposure is by urine analysis. It is therelore
imperative that persons working with tritium or
tritium-contaminated materials submit routine urine
samples, the frequency of sampling being determined
by the amount of tritium handled and the working
conditions. In case of accident or where instruments
indicate a possible high exposure, a urine specimen
should be collected immediately and a second specimen
of at least 10 cc as soon as possible after the first voiding,
since the first sample may be diluted by urine in the
bladder at the time of exposure. Group H-5 will at
any time run an emergency analysis within 2 hr. An
emergency urine assay kit, located in the Decontami-
nation Laboratory, CM Building, is available for use
by the monitor when an immediate rough estimate is
needed. The procedure is rather insensitive but
simple and can be performed in less than half an hour.
In certain cases the Medical Group may prescribe an
accelerated intake of fluids. Unless otherwise pre-
scribed by the physician, intake should be limited to
1 pt/hr for 10 hr or no more than 5 qt/day. Tritium
urine analyses are evaluated in terms of whole-body
rem exposure by Group H-1 (Report LA-2163). A

[ L]
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% Or.:«mm“ Is there a chance of skin abs¢  ion?
(5) Gw_sa samples: Are sample containers available?

Instructions for sampling.

(6) Contamination: Allowable contamination. How
to package waste.

(7) Location of emergency urine assay equipment
and how to operate it.

m.mo also Beta Particles, Appendix C-2; Decontami-
nation, Section 8.

M H. Interpretation of Sniffer Measurements

) The permissible time per week given in the tabula-
:.o: below is based on 15.3 uc/M? (concentration to
give o.w. rem/40-hr wk) and the assumption that the
entire tritium contaminant is in the form of water vapor
(HTO or T,0), and not as gaseous tritium (HT or T,).
If the tritium encountered is in the form of a gas and
not the oxide, urine analyses for tritium will not be as
high as Sniffer readings would have predicted, owing
8.:6 _ouca_. biological response to the gas than the
oxide. Since the proportion of tritium that is in the
form of the oxide cannot be determined in the field
the ‘“‘safe” assumption that only the oxide is Bom.mE.om.
must be made. Measurements are to be made of
.mmum..p_ area or room activity to give a picture of breath-
Ing concentration rather than local contamination.

wc/M3 full P
Scale No. scale Permissible time/wk :B..“.\.ﬂ_q_mum.__nr
supplied atr
2X10? ~8 hr,
1X100 ~1 br 10 min.
1X10' | ~4min. .. ..oeoo..... ~7 min.
1X10 | Do not remain. ....... Do not remain.

........................... *1X10% | Do not remain........| Do not rematn.

*Mode) 120 only.
[ ] ]

the dif.uoton of tritium through glass or stainless .el
or from T-Zr accelerator targets is negligible. How-
ever, at elevated temperatures and pressures there is
appreciable diffusion of tritium through stainless steel.
Tritium losses from targets may result from heating or
by an exchange mechanism when in contact with
ordinary hydrogen. Such targets must always be
handled with rubber gloves, as quantities up to several
curies per cm? of target surface may be adsorbed on the

target.
—

F. Tritivm-Contaminated Vacuum Pumps

Tritium contamination is so often associated with
vacuum pumps that special precautions are observed.
The present policy concerning tritium-contaminated
pumps is: (1) Pumps or other equipment which have
been exposed to tritium are not allowed to leave the
project without H-1 Group Office approval; (2) pumps
reading one-half No. 4 scale at “contact” with the
Sniffer may be repaired by the users without a hood
but with rubber gloves and urine sampling; (3) pumps
more severely contaminated must be decontaminated
or repaired in a hood under H-1 supervision. Oil and
mercury associated with the pumps should be carefully
checked; remember that most of the activity will not
be detected owing to the very short S-particle range.

G. Tritium Monitoring Check List

(1) Ventilation: Do hoods have proper flow?

(2) Air: Is supplied air advisable?

(3) Instruments: Are they working? What do read-
ings indicate on the Sniffer? On the vibrating reed
electrometer? Are v rays interfering?

7
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RAD25-02 y-12 PLANT LABORATORY REPORT

R TYPE REPORT BATCH-NUMBER +=C MTC REQUISITIO!
RECEIVED  REPORT BATE TYETNAL -  G0&0-HI-9001 { 0060 631641
GHEMICAL ANALYSIS PHYSICAL PROPERTIES
* .200000 G/G D 27,00 MCI/L_ TRITIUM (MICROCURIE/L)
. 99.45G0 ATOM 4 D
.995000 G/G D20 3.4309 prd By
RADZ5-02 ’ ) Y-12 PLANT LABORATORY REPORT
RECEIVED ~ REPORT DATE ~VPE REPOR BATCH-NUMBER ! °C MTC REQUISITION
09-08-68 {0-28-88 FINAL = - 0060-HI-9003 0060 631642
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D " 21.00 MCI/L  TRITIUM (MICROCURIE/L)
.995000 G/G D20 92'%388 eagn Z D




RAO0235~-02 Y-12 PLANT LABORATORY REPORT

RECEIVED  REPORT DATE  YPE REPDRT  BATC -
T M H-NU
09-08-88  10-28-88 EINAC OTT . 8846°RYYS868¢ ©  odab Redteas 1o
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D
500000 878 D20 9o 330800 MCI/L ~ TRITIUM (MICROCURIE/L)
4.5000  LOG
RA025-02 ‘ _ y-12 PLANT LABORATORY REPORT
RECEIVED  REPORT DATE A TVPE REPORT ~ BATCH-NUMBER LOC HIG REQUISITION
09-08-88  10-28-88 INAL 00646-HI-9007 . 0060 631647

PHYSICAL PROFPERTIES

CHEMICAL ANALYSIS
20.00 HCI/LZ BRITIUH (MICROCURIE/L)

.200000 G/G D
.994000 G/G D20 99.3400 ATOM
9.0000 LOG




RAD25-02 Yy-12 PLANT LABORATORY REPORT

RECEIVED REPORT DAT PE REPORT  BATCH-NUMBER MTC REQUISITION
RECavED T 6C8a- ga E FINAL 0066-HI-9009 0060 631649
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D 14.00 MCI/L  TRITIUM (MICROCURIE/L)
. 99.3500 ATOM % D
$94000 G/G D20 7.3300 ATd D,
RAO25-02 Y—12 PLANT LABORATORY REPORT
RECEIVED REPORT DATE  YPE REPORT - BATCH-NUMBER C MTG REQUISITIO
09-08-88 10-28-88 FINAL . 0060-HI-9011 0060 37154 TION
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D 50.00 MCI/L_ ~ TRITIUM (M CRO
1594000 G/C D20 99.3200 ATOM D TCROCURIE/L)
4.7600 LoG




RA023-02 Y-12 PLANT LABORATORY REPURT

© °F REPORT  BATCH-NUMBER | ° MTC REQUISITION
55568 58 "§6-88-88 =  /INAL 0060-HI-9013 0060 631778
CHEMICAL ANALYSIS PHYS1CAL PROPERTIES
MICROCURIE/L)
.200000 G/G D 48.00 MCI/L  TRITIUM (
99.3400 ATOM %2 D
.994000 G/G D20 3-3800 Il
RAO25-02 " Y-12 PLANT LABDRATORY REPORT ) )
RECEIVED REPORT DATE  “PE REPORT . BATCH-NUMBER ¢ MTC REQUISITION
05-08-68 10-28-88 FINAL " 0040-HI-9015 0060 631780
CHEMICAL ANALYSIS PHYSICAL PROPERTIES
.200000 G/G D 30.00 MCI/L  TRITIUM (MICROCURIE/L)
.996000 G/G D20 9 ATOM 2 D

9.9800
4.7000
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Department of Energy
Savannah River Operations Office
P.O.Box A
Aiken, South Carolina 29802
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RV 251

Ms. Nancy Driver

U. S. Department of the Air Force
SA-ALC/SFSC

Kelly AFB, TX 78241-5000

Dear Ms. Driver:

U.S. DEPARTMENT OF ENERGY-SAVANNAH RIVER (DOE-SR) CONTRACT DE-AC09-90SR18115 FOR
THE PURCHASE OF 25 METRIC TONS OF HEAVY WATER FROM CERN, SWITZERLAND FOR THE U.S.
AIR FORCE (USAF); ANALYSIS OF 40 DRUMS SHIPPED DIRECTLY TO U.S. DEPARTMENT OF
ENERGY-OAK RIDGE (DOE-OR)

The terms of subject contract stipulated that from a total of approximately 114 drums of heavy water
purchased under the contract, 40 drums be shipped directly to DOE-OR for receipt, analysis and
acceptance and that the remaining 74 drums be shipped to DOE-SR for receipt, analysis and
acceptance on behalf of USAF.

As previously discussed among Peggy Jones and Sheila Arnett, DOE-OR; Selvin Rex, USAF; and
David Williamson, DOE-SR; the heavy water which was shipped directly to DOE-OR is hereby
judged to be within contract quality specifications and therefore acceptable to the receiving party and
new owner; i.e., DOE-OR and USAF respectively. The determination of acceptability of the heavy
water shipped directly to DOE-OR is based on the following:

1.  Analysis results of the heavy water shipped to DOE-SR indicate that all 74
drums received are within contract quality specifications.

2. Average re-analysis results of a sampling of the drums shipped directly to DOE-
OR indicate that the heavy water is within contract quality specifications.

It is understood that the most recent DOE-OR analysis was based on a sampling of ten drums.
Seven of the samples were within contract specifications and three were not. It is felt that negative
results were obtained on the three drums in question due to inappropriate handling of the heavy
water during the analysis process. For this reason, further testing is not considered necessary. It
should be noted that each heavy water sample is consumed during analysis. In the interest of
preserving the heavy water for its intended purpose, the average results are judged to be adequately
representative of the lot of 40 drums at DOE-OR in that positive results were obtained on 70 percent
of the samples.




Ms. Nancy Driver 2 MAR 13 iggy

The weights and analyses are enclosed. Any questions from you or your staff may be directed to
Mr. David Williamson at (803) 725-2230.
Sincerely,
TiGINAL $17ED BY

vi. A RiCH/ - J3ON
W. A. Richardson, Chief

Reactor Materials Branch
Manufacturing Division
Enclosures
1. USAF, SA-ALC Memo dated 02/14/91
2. WSRC Memo with Analyses of Heavy Water received at DOE-SR dated 10/22/90
3. Martin Marietta Memo with Heavy Water weights received at DOE-OR dated 02/06/91
4. Martin Marietta Memo with Analyses of Heavy Water received at DOE-OR dated
11/19/90
cc wencl:
Peggy Jones
Martin Marietta Energy Systems
Bear Creck Road
P O Box 2009

Bidg 9113, MS 8208
Oak Ridge, TN 37831

Sheila D. Amett

Martin Marietta Energy Systems
Bear Creek Road

Bldg 9204-2, MS 8132

Oak Ridge, TN 37831
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WESTINGHOUSE SAVANNAH RIVER COMPANY
INTER-OFFICE MEMORANDUM

Analytical Laboratories

October 22, 1990

ESH-AL-801118

TO: D. B. BOWMAN, 704-D

b

FROM: M.B. HUGHES, 772-D
(X5-6950) )

NON-TRITIATED HEAVY WATER FOR THE
~US DEPARTMENT QF THE AIR FORCE (L))

Ref: Contract No. DE-AC08-90SR18115, Purchase of Twenty-Five Metric
Tons of U. S. Origin, Non-Tritiated Heavy Water for the U. S. Department of
the Air Force Requirements

Attached is the analysis of the subject non-tritiated heavy water. The
drum records which accompany the samples do not provide a sufficient
number of spaces for complete analytical results. Therefore, the actual
data is being submitted to you by cover of this letter. The attached data
is the official analytical report for this special analysis and is referenced
on the drum record.

We recommen‘d changing the drum record format so that "less than" values
can be entered. This would improve the accuracy of the drum record and
eliminate the need for a secondary analytical data sheet.

MBH:siw
CC: W. R. Jacobsen, 772-3F, w/o Attachment

L. M. Chandler, 320-M, "
K. W. Johns, 772-D
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RESULTS FOR THE ANaLYSIS OF
HEAVY WATER FOR THE US DEPARTMENT OF THE AIR FORCE

Page 1 of 3
D20 |TURBIDITY | CONDUCTIVITY | KMNO4 T3 c1-
DRUM # [MOL % ppnm ymho/cnm mg/kg uci/mL pH ppb
03409 99.91| <1 0.6 1 <5x107° 6.29 |9
04263 | 99.86 | <1 0.5 1 <5x107° s.o1 |5
03407 99.89 | <1 0.5 1 <5%107° 5.89 |5
00072 99.89 <1 0.4 1 <5x107° 5.81 23
00082 99.90 | <1 0.5 1 <5%107° 5,92 |8
02399 99.87 | <1 0.4 1 <5x107° 5.82 |
03404 99.88 | <1 0.4 1 <5x107° 5.82 |6
02751 99.84 | <1 1.0 1 <5x107° 6.69 |9
06480 99.86 | <1 1.1 1 <5x107° 6.79 |15
00017 99.89 | <1 . 1.2 1 <5x107° 6.94 |6
03714 99.82 | <1 1.3 1 <5x107° 6.97 |18
03127 99.87 | <1 1.4 1 <5%107° 6.53 | 20
00059 99.86 | <1 1.4 1 <5x107° 6.89 | &
00087 99.90 | <1 1.4 1 <5x107° 6.70 ls .
00069 99.87 | <1 1.3 1 <5x107° 6.83 |6
04171 99.89 | <1 1.3 1 <5%107° 6.97 |1
00019 99.92 | <1 1.7 1 3x10”% 6.65 |12
02018 99.92 | <1 1.5 1 1x107% 6.61 |7
00045 99.89 | <1 1.7 1 <5x107° 6.53 |
~2729 99.89 | <1 1.4 1 <5%107° 6.72 |8 |
05432 99.88 | <1 1.4 <1 <5%107° 6.8. |5 |
00073 99.90 | <1 1.5 <1 <5%107° 708 |7
00034 99.90 | <1 1.6 " <1 <5x107° 6.82 |9
00013 99.88 | <1 1.4 <1 <5x107° 6.78 |7
00037 99.86 | <1 1.3 <1 <5%107° 6.85 |11 |
00067 99.88 | <1 . 1.5 <1 <5x107° 6.65 |14




. RESULTS FOR THE ANALYSIS OF
HEAVY WATER FOR THE US DEPARTMENT OF THE AIR FORCE

Page 2 of 3
D20 |TURBIDITY | CONDUCTIVITY | KMNO4 T3 c1-

DRUM # |MOL % ppn ymho/cm mg/kg uci/mL pH PpPb
04436 99.89| <1 1.6 <] <sx1070  l6.46 |6
00070 99.89| <l 1.3 <1 <sx10°__ l6.87 |15
02662 99.90| <1 1.5 <1 <sx107°  16.90 19
04372 99.92 <1 1.4 <1 <5x107° 6.76 5
00036 99.89]  <I 2.2 1 <sx107°_ le.60 1o
02316 99.84| <1 1.5 1 ¢sx10°  ls.95 |14
00076 99.88| <l 1.8 1 esx10°  l7.16 |7
02236 99.88| <1 1.3 1 sx1070  17.37. 18
00090 99.89 <1 1.5 1 <sx107°  |7.07 |6
00041 99.85 < 1.2 1 <s5x107°  |6.86 |8
02122 99.89| <1 1.3 1 <s_x10'5 6.95 |11
00046 99.88| <1 1.4 1 esx107°  l6.95 19
04486 99.88| <1 1.4 1 <sx107°  |6.98 |6
02001 99.91 <1 1.3 1 sx107° {7.31 |9
00068 99.90 <1 1.3 1 3x10™° 7.27 | 46
00006 99.92 <1 1.3 1 <sx107°  |7.33 |6
02029 99.92 <1 I.4 1 1x107% 7.35 16
04433 99.90 <1 1.1 1 <sx107°  |7.42 s
02111 99.91 <1 1.4 1 3x107% 7.42 |10
00074 99.90 <1 1.4 1 <sx107°  |7.42 |7
04123 99.90 <1 1.3 1 esx100 |re2 |21
04846 99.85 <1 ' 1.9 <1 <5x107° 7.37 5
00050 99.85 <1 L3 - <1 <sx107°  {7.28 |7
00065 99.89 <1 1.3 <1 <5x107° 7.40 9
03083 99.92 <1 1.4 2 <s5x107°  [7.46 |8
00012 99.88| <l 1.5 2 esx10°  |7.60 |8




RESULTS FOR THE ANALYSIS OF
HEAVY WATER FOR THE US DEPARTMENT OF THE AIR FORCE

Page 3 of 3
D20 |TURBIDITY| CONDUCTIVITY | KMNO4 T3 c1-

DRUM # |MOL % ppm ymho/cm ng/Xg uci/nL pH ppb
00093 99.90 | <l 1.6 2 sx107 712 |20
03794 99.91 <1 1.5 2 5x107° 1732 |8
00098 99.85 | <l 1.3 2 sx107° 1726 |2
00066 99.89 <1 1.6 2 5x107°  [7.21 9
03587 99,87 <l 1.3 2 5x107°  l7.06 |38
02672 99.88 | <1 1.8 2 5x107° 718 e
04198 99.88 <1 1.5 2 <sx10°  6.93 |
00002 99.87 <1 1.8 2 <5x107°  |7.16- |6
03469 99.87 <1 2.1 2 esx107° 7,31 |6
03402 99.87 <1 . 1.3 2 <5x107°  |7.32 10
00048 99. 86 <1 1.4 2 <s5x107°  17.37 18
00051 99.88 <1 1.8 2 <§x10‘5 7.66 |46
00001 99.88 <1 1.5 2 <5x107° 1758 |g
00086 99.87 <1 2.2 2 <5x107°  |7.42 123
03487 99.86 <1 1.5 2 <5x107°  |7.41 15
00071 99. 84 <1 1.4 2 <5x107°  |7.56 11
03658 99.86 <1 1.5 2 esx107°  l7.se |11
02168 99. 86 <1 1.6 2 "esx107° [7.52 14
00027 99.90 | <1 1.5 2 <s5x107°  |7.s1 |7
00010 99.89 | <1 1.7 2 <s5x107>  |7.40 |7
03540 99.87 | <1 1.5 2 <sx10  [7.46 |6
03568 99.87 | <1 1.4 2 <s5x107>  |7.45 |9

2



.COUNTABILITY
IRUM REF
NO NO
10001 E592531
10001 ES592531
10001 E592531
10002 E592131
10002 ES92131
10002 ES592131
0006 E592711
0006 E592711
0006 E592711
00’ E592041
00. E£592041
‘0010 ES592041
0012 ES592701
10012 ES92701
10012 ES592701
10013  E592591
10013 E592591
10013 ES592591
10017 ES592681
10017 E592681
10017 ES592681
10019 ES592061
10019 E592061
10019 ES592061
10027 E592051
10027 ES592051
1002~  E592051
1003«  E592401
10034 E592401
10034 E592401
10036 E592431
10036 E592431
10036 E5926431
10037 ES592261
10037 E592261
10037 ES92261

DATE
10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

HEAVY WATER INFORMATION CONTROL SYSTEM
OFF-PLANT AND ON-PLANT UNANALYZED RECEIPTS

PAGE
, REPORT DATE QOH-

LoT GROSS TARE NET Mot 100% 100%
NO WT WT L1 % WT KG REMARKS
896 564.60 79.20 485.40 99.87 484 .80 219.90 PRER SHIPPER
896 564.60 79.20 485.40 99.88 484.90 219.90 PER SRP

.00 .00 .00 .01 .10 .00 DIFFERENCE
896 564.80 79.40 485.40 99.87 484.80 219.90 PER-SHIPRER
896 564.830 79.40 485.40 99.87 484.80 219.90 PER SRP

.00 .00 .00 .00 .00 .00 DIFFERENCE
396 564.00 78.90 485.10 99.87 484.50 219.30 PER-SHIPPER
896 564.00 78.90 485.10 99.92 484.30 219.90 PER SRP

.00 .00 .00 .05 .30 .10 DIFFERENCE
896 565.80 78.30 435.50 99.37 486.90 219.90 PRER-SHIPPER
896 563.80 78.30 485.50 99.89 485.00 220.00 PER SRP

.00 .00 .00 .02 .10 .10 DIFFERENCE
896 563.40 77.60 485.80 99.87 485.20 220.10 PER—SHIPRER
896 563.40 77.60 485.80 99.838 485,30 220.10 PER SRP

.00 .00 .00 .01 .10 .00 DIFFERENCE
396 563.80 78.30 485.50 99.87 484.90 219.90 PERSHIPPER
896 563.80 78.30 485.50 99.88 485.00 220.00 PER SRP

.00 .00 .00 .01 .10 .10 DIFFERENCE
896 563.00 77.60 485.40 99.87 484,830 219.90 PER-SHIPPER
896 563.00 77.60 485.40 99.89 484.90 219.90 PER SRP

.00 .00 .00 .02 .10 .00 DIFFERENCE
896 566.60 78.90 485.70 99.87 485.10 220.00 PER-SHIPPER
896 564.60 78.90 485.70 99.92 485.40 220.20 PER SRP

.00 .00 .00 .05 .30 .20 DIFFERENCE
896 564.20 78.70 485.50 99.87 484.90 219.90 PER-SHIPPER
896 564.20 78.70 485.50 99.90 485.10 220.00 PER SRP

.00 .00 .00 .03 .20 .10 DIFFERENCE
396 563.80 78.30 485.50 99.87 484.90 219.90 PER—SHIPPER
896 563.80 78.30 485.50 99.90 485.10 220.00 PER SRP

.00 .00 .00 .03 .20 .10 DIFFERENCE
896 563.30 78.10 485.70 99.87 485.10 220.00 PERSHEPPER
896 563.80 78.10 485.70 99.89 485.20 220.10 PER SRP

.00 .00 .00 .02 .10 .10 DIFFERENCE
896 563.60 78.10 485.50 99.87 484.90 219.90 RER-SHIPPER
896 563.60 78.10 485.50 99.86 486.90 219.90 PER SRP

.00 .00 .00 .01~ .00 .00 DIFFERENCE




HEAVY WATER INFORMATION CONTROL SYSTEM
OFF-PLANT AND ON-PLANT UNANALYZED RECEIPTS .

CCOUNTABILITY PAGE 2
\ REPORT DATE QOH-

DRUM REF LoT GROSS TARE NET MoL 100% 100

NO NO DATE NO WT WT WT % WT KG REMARKS

00041 ES592501 10-03-90 3896 563.00 77.40 485.60 99.87 485.00 220.00 -RER-SHIPPER
00041 E592501 10-08-90 3896 563.00 77.40 485.60 99.85 485.00 220.00 PER _SRP
00041 ES592501 .00 .00 .00 .02~ .00 .00 DIFFERENCE

00045 E592561 10-08-90 3896 564.00 78.50 485.50 99.87 484.90 219.90 PER-GHIPPER
00045 E592561 10-08-90 3896 564.00 78.50 485.50 99.89 485.00 220.00 PER SRP
00045 E592561 .00 .00 .00 .02 .10 .10 DIFFERENCE

00046 E592171 10-08-90 3896 563.80 78.10 485.70 99.87 485.10 220.00 -RER-SHIPPER
00046 E592171 10-08-90 896 563.80 78.10 485.70 99.88 485.20 220,10 PER SRP
00046 ES592171 .00 .00 .00 .01 10 .10 DIFFERENCE

oor E592691 10-08-90 3896 563.80 78.30 . 485.50 99.87 484.90 219.90 PRER-SHHPPER
000 E592691 10-08-90 896 563.80 78.30 485.50 99.86 484.90 219.90 PER SRP
00048 E592691 .00 .00 .GO .01- .00 .00 DIFFERENCE

00050 ES592271 10-08-90 3896 563.40 78.30 435.10 99.87 486.50 219.80 PER-SHIPPER
00050 E592271 10-08-90 896 563.40 78.30 485.10 99.85 6484.50 219.80 PER SRP
00050 E592271 .00 .00 .00 .02- .00 .00 DIFFERENCE

00051 E592121 10-08-90 3896 563.60 78.30 485.30 99.87 484.70 219.90 PRER—SHIRRER
00051 ES592121 10-08-90 896 563.60 78.30 485.30 99.88 484.80 219.90 PER SRP
00051 E592121 .00 .00 .00 .01 .10 .00 DIFFERENCE

00059 E592651 10-08-90 396 566.20 78.50 485.70 99.87 485.10 220.00 PER-GHIPPER
00059 ES592651 10-08-90 396 564.20 78.50 485.70 99.86 485.10 220.00 PER SRP
00059 ES92651 .00 .00 .00 .01~ .00 .00 DIFFERENCE

00065 E592421 10-03-90 396 563.80 78.30 485.50 99.87 486.90 219.90 PRER-SHIPRER
00065 ES592421 10-08-90 3896 563.80 78.30 485.50 99.89 485.00 220.00 PER SRP
00065 ES592421 .00 .00 .00 .02 .10 .10 DIFFERENCE

00066 E592641 10-08-90 896 564.80 79.40 485.40 99.87 484.80 219.90 PER-SHIPPER
00066 E592641 10-08-90 896 564.80 79.40 485.40 99.89 484.90 219.90 PER SRP
000-° E592641 .00 .00 .00 .02 .10 .00 DIFFERENCE

0000, E592581 10-08-90 3896 566.40 79.20 485.20 99.87 484.60 219.80 PER—IHIPPER
00067 E5925831 10-03-90 896 564.40 79.20 485.20 99.88 484.70 219.90 PER SRP
00067 E592581 .00 .00 .00 .01 .10 .10 DIFFERENCE

00068 ES92161 10-08-90 396 327.60 79.40 243.20 99.87 247.90 112.40 BRER-SHIPPER
00068 E592161 10-08-90 896 327.60 79.40 248.20 99.90 248.00 112.50 PER SRP
00068 E592161 .00 .00 .00 .03 .10 .10 DIFFERENCE

00069 E592231 10-08-90 896 565.80 78.30 485.50 99.87 484.90 219.90 PER-SHIFFER
00069 ES592231 10-08-90 3896 563.80 78.30 485.50 99.87 484.90 219.90 PER SRP
00069 ES92231 .00 .00 .00 .00 .00 .00 DIFFERENCE




COUNTABILITY
RUM REF
NO NO

0070 E592521
0070 E592521
0070 E592521

0071 E592071
0071 E£592071
0071 E592071

0072 E592211
0072 E592211
0072 £592211

007 E$592571
00? E592571
0073 ES592571

0076 ES592411

0074 E592411
0074 E592411

0076 E592031
0076 E592031
0076 E592031

0082 ES592201

0082 €£E592201

0082 ES592201

0086 E592511
0086 E592511
0086 ES592511

0087 E592301
0087 ES592301
008~ E592301

009v E592021
0090 E592021
0090 E592021

0093 £592221
0093 E592221
0093 E592221

0098 ES592311

0098 E592311
0098 E592311

DATE
10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08~-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-03-90

10-08-90
10-08-90

10-08-90
10-08-90

10-03-90
10-08-90

HEAVY WATER INFORMATION CONTROL SYSTEM
OFF-PLANT AND ON-PLANT UNANALYZED RECEIPTS

PAGE
. REPORT DATE QOH-
LoT GROSS TARE NET MoL 100% 100%
NO WY WT WT % WY KG REMARKS

896 566.60 79.20 485.40 99.87 484.80 219.90 RER-SHIRPER
896 564.60 79.20 485.40 99.39 484.90 219.90 PER SRP
.00 .00 - .00 .02 .10 .00 DIFFERENCE

896 564.40 78.70 485.70 99.87 485.10 220.00 PER-SHIPPER
896 566.40 78.70 485.70 99.84 485,00 220.00 PER SRP
.00 .00 .00 .03~ .10- .00 DIFFERENCE

396 563.80 78.30 485.50 99.87 486.90 219.90 PER-SHIPPER
896 563.80 78.30 485.50 99.89 485.00 220.00 PER SRP
.00 .00 .00 .02 .10 .10 DIFFERENCE

896 566.80 78.90 . 485.90 99.87 485,30 220.10 RER-SHIRRER
896 564.80 78.90 485.90 99.90 485.50 220.20 PER SRP
.00 .00 .00 .03 .20 .10 DIFFERENCE

896 564.00 78.50 485.50 99.87 4846.90 219.90 PER-SHIPPER
896 564.00 78.50 485.50 99.90 485.10 220.00 PER SRP
.00 .00 .00 .03 .20 .10 DIFFERENCE

896 563.60 78.30 485.30 99.87 486.70 219.90 PER-SHIPRER
896 563.60 78.30 485.30 99.88 484.80 219.90 PER SRP
.00 .00 .00 .01 .10 .00 DIFFERENCE

896 564.20 78.50 485.70 99.87 485.10 220.00 PRGR-SHIRRER
896 564.20 78.50 485.70 99.90 485.30 220.10 PER SRP
.00 .00 .00 .03 .20 .10 DIFFERENCE

896 563.40 78.10 485.30 99.87 4846.70 219.90 PER-SHEPRER
896 563.40 78.10 485.30 99.87 484.70 219.90 PER SRP
.00 .00 .00 .00 .00 .00 DIFFERENCE

896 563.40 77.60 485.80 99.87 485.20 220.10 PER-SHIPPER
896 563.40 77.60 435.80 99.88 485.30 220.10 PER SRP
.00 .00 .00 .01 .10 .00 DIFFERENCE

896 563.60 78.10 485.50 99.387 486.90 219.90 PER-SHIPPER
896 563.60 78.10 485.50 99.89 485.00 220.00 PER SRP
.00 .00 .00 .02 .10 .10 DIFFERENCE

896 563.60 77.80 485.80 99.87 485.20 220.10 RER—SHIRPER
896 563.60 77.80 485.80 99.90 485.40 220.20 PER SRP
.00 .00 .00 .03 .20 .10 DIFFERENCE

896 564.00 78.30 485.70 99.87 485.10 220,00 PER-SHIPPER.
896 564.00 78.30 485.70 99.85 485.10 220.00 PER SRP
.00 .00 .00 .02- .00 .00 DIFFERENCE

=
IS
PN
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HEAVY WATER INFORMATION CONTROL SYSTEM
OFF-PLANT AND ON-PLANT UNANALYZED RECEIPTS

:COUNTABILITY PAGE 4
. REPORT DATE QOH-
JRUM REF LoT GROSS TARE NET MO 100% 100
NO NO DATE NO WT WT WT % WY KG REMARKS
12001  E592151 10-03-90 896 559.80 74.10 485.70 99.87 485.10 220.00 PER-SHIPPER
12001  E592151 10-08-90 896 559.80 74.10 485.70 99.91 485.30 220.10 PER SRP
12001 E592151 .00 .00 .00 .04 .20 .10 DIFFERENCE
12018 E592281 10-08-90 896 561.60 76.10 485.50 99.87 486.90 219.90 PER—SHIPPER
12018 E592281 10-08-90 896 561.60 76.10 485.50 99.92 485.20 220.10 PER SRP
12018 E592281 .00 .00 .00 .05 .30 .20 DIFFERENCE
12029 ES592661 10-08-90 896 555.30 70.10 485.70 99.87 485.10 220.00 PER-SHIPPER
12029 ES926461 10-08-90 3896 555.80 70.10 485.70 99.92 485.40 220.20 PER SRP
12029 E592461 .00 .00 .00 .05 .30 .20 DIFFERENCE
121° E592381 10-083-90 3896 561.60 76.10 485.50 99.87 484.90 219.90 PER-SHIPPER
121, E592381 10-08-90 896 561.60 76.10 485.50 99.91 485.10 220.00 PER SRP
12111 E592381 .00 .00 .00 .04 .20 .10 DIFFERENCE
12122 E592391 10-08-90 896 560.60 75.20 485.40 99.87 4846.80 219.90 PER—SHIPPER
12122 E592391 10-03-90 896 560.60 75.20 485.40 99.89 484.90 219.90 PER SRP
12122 E592391 .00 .00 .00 .02 .10 .00 DIFFERENCE
12168 E592091 10-08-90 896 560.60 75.20 685.40 99.87 484.80 219.90 PER-SHIPPER
12168 E592091 10-08-90 896 560.60 75.20 485.40 99.86 484.80 219.90 PER SRP
12168 E592091 .00 .00 .00 .01- .00 .00 DIFFERENCE
12236 E592601 10-08-90 896 559.40 74.10 485.30 99.87 484.70 219.90 PER—SHIRRER
12236 E592601 10-08-90 896 559.40 74.10 485.30 99.88 4864.80 219.90 PER SRP
12236 E592601 .00 .00 .00 .01 .10 .00 DIFFERENCE
12316 E592361 10-03-90 3896 562.80 77.20 685.60 99.87 485.00 220.00 PER—SHIPPER
12316 E592361 10-03-90 3896 562.80 77.20 485.60 99.84 484.90 219.90 PER SRP
12316 E592361 .00 .00 .00 .03~ .10- .10~ DIFFERENCE
12399 E592251 10-08-90 896 555.40 70.10 435.30 99.87 484.70 219.90 PER-SHIPPER
12399 E592251 10-08-90 896 555.40 70.10 435.30 99.87 486.70 219.90 PER SRP
1237 E£592251 .00 .00 .00 .00 .00 .00 DIFFERENCE
)266¢ E592741 10-08-90 896 560.80 75.20 485.60 99.87 485.00 220.00 PER-SHIPPER
12662 E592741 10-08-90 896 560.80 75.20 485.60 99.90 485.20 220.10 PER SRP
12662 E592741 .00 .00 .00 .03 .20 .10 DIFFERENCE
J2672 £592751 10-08-90 896 560.80 75.20 485.60 99.87 485.00 220.00 PERTSHIPPER
12672 €592751 10-08-90 896 560.80 75.20 485.60 99.88 485.10 220.00 PER SRP
12672 E592751 .00 .00 .00 .01 .10 .00 DIFFERENCE
12729 ES592321 10-08-90 896 561.80 76.10 435.70 99.87 485.10 220.00 PERSHIPPER
12729 E592321 10-08-90 896 561.80 76.10 485.70 99.89 485.20 220.10 PER SRP
12729 E592321 .00 .00 .00 .02 .10 .10 DIFFERENCE




‘COUNTABILITY
IRUM REF
NO NO
12751 E592661
12751 E592661
12751 E592661
13083 ES592611
13083 ES592611
13083 E592611
13127 E592731
13127 E€592731
13127 ES592731
1367 E£592331
134, £592331
1360¢ E592331
13404 £592621
13606 E592621
13606 £E592621
13407 E592111
13607 E592111
13607 E592111
13409 E592181
13409 E592181
13609 E592181
13669 E592451
13669 ES592451
13669 E592451
13687 E592721
13687 E592721
1348  £592721
1354, E592341
13560 E592341
13540 E592341
13568 E592441
13568 E592441
13568 ES5926441
13587 E592631
13587 E592631
13587 ES92631

DATE
10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

10~-08-90
10-08-90

10-08-90
10-08-90

10-08-~-90
10-08-90

10-08-90
10-08-90

10-08-90
10-08-90

HEAVY WATER INFORMATION CONTROL SYSTEM
OFF-PLANT AND ON-PLANT UNANALYZED RECEIPTS

PAGE
, REPORT DATE QOH-

LOT  GROSS TARE NET MoL 100% 100%
NO WT WT WT % WT KG REMARKS
896 559.40 74.10 485.30 99.87 484.70 219.90 PER-SHIPRER
896 559.40 74.10 485.30 99.84 484.60 219.80 PER SRP

.00 .00 .00 .03~ .10~ .10~ DIFFERENCE
896 566.80 81.10 485.70 99.87 485.10 220.00 PERSIHIPPER
896 566.80 81.10 485.70 99.92 485.40 220.20 PER _SRP

.00 .00 .00 .05 .30 .20 DIFFERENCE
896 560.30 75.20 485.60 99.87 485.00 220.00 PER-SHIRRER
896 560.80 75.20 485.60 99.87 485.00 220.00 PER SRP

.00 .00 .00 .00 .00 .00 DIFFERENCE
896 562.60 77.20 435.40 99.87 4864.80 219.90 PER-SHIPPER
896 562.60 77.20 485.40 99.87 486.80 219.90 PER SRP

.00 .00 .00 .00 .00 .00 DIFFERENCE
896 563.80 78.10 485.70 99.87 485.10 220.00 PER-SHIPPER
896 563.80 78.10 485.70 99.86 485,10 220.00 PER SRP

.00 .00 .00 .01- .00 .00 DIFFERENCE
896 560.60 75.20 485.40 99.87 484 .80 219.90 PER-SHIPRER
896 560.60 75.20 485.40 99.89 484.90 219.90 PER SRP

.00 .00 .00 .02 .10 .00 DIFFERENCE
896 561.60 76.10 485.50 99.87 484.90 219.90 PRER-SHIPPER
396 561.60 76.10 485.50 99.91 485.10 220.00 PER SRP

.00 .00 .00 .04 .20 .10 DIFFERENCE
396 561.60 76.10 485.50 99.87 48464.90 219.90 PERSHIPPER
896 561.60 76.10 485.50 99.87 484.90 219.90 PER SRP

.00 .00 .00 .00 .00 .00 DIFFERENCE
896 560.80 75.20 485.60 99.87 485.00 220.00 PRER-SHIPPER
896 560.80 75.20 485.60 99.86 435.00 220.00 PER SRP

.00 .00 .00 .01~ .00 .00 DIFFERENCE
896 565.40 80.00 485.40 99.87 484.80 219.90 PRER-SHIPPER
896 565.40 80.00 485.40 99.87 484.80 219.90 PER SRP

.00 .00 .00 .00 .00 .00 DIFFERENCE
896 560.60 75.20 485.40 99.87 484.80 219.90 PER—SHIPPER
896 560.60 75.20 485.40 99.87 486.80 219.90 PER SRP

.00 .00 .00 .00 .00 .00 DIFFERENCE
896 561.80 76.10 485.70 99.87 485.10 220.00 PER-SHIPRER
896 561.80 76.10 485.70 99.87 485.10 220.00 PER SRP

.00 .00 .00 .00 .00 .00 DIFFERENCE




HEAVY WATER INFORMATION CONTROL SYSTEM
OFF-PLANT AND ON-PLANT UNANALYZED RECEIPTS

SCOUNTABILITY PAGE 6
: , REPORT DATE QOH-
JRUM REF LOT  GROSS TARE NET MO 100% 100%
NO NO DATE NO WT WT WT % WT KG REMARKS
13658 ES592351 10-08-90 896 565.60 80.00 485.60 99.87 485.00 220.00 -PER—SHIPPER
13658 E592351 10-08-90 896 565.60 80.00 485.60 99.86 485.00 220.00 PER SRP
13658 E592351 .00 .00 .00 .01- .00 .00 DIFFERENCE
13714 E€592551 10-08-90 896 563.60 78.10 485.50 99.87 484.90 219.90 PERSHIPPER
)3714 ES592551 10-08-90 896 563.60 78.10 4685.50 99.82 484.70 219.90 PER SRP
13714 E592551 .00 .00 .00 .05~ .20~ .00 DIFFERENCE
13794 E592081 10-08-90 896 561.60 76.10 485.50 99.87 484.90 219.90 PER-SHIPPER
13794 ES592081 10-08-90 896 561.60 76.10 485.50 99.91 485.10 220.00 PER SRP
13794 E592081 .00 .00 .00 .04 .20 .10 DIFFERENCE
1417 E592491 10-08-90 896 568.80 83.10 485.70 99.87 435.10 220.00 PER-SHIPPER
141 E592491 10-08-90 896 568.80 83.10 485.70 99.90 485.30 220.10 PER SRP
16125 ES9249) .00 .00 .00 .03 .20 .18 DIFFERENCE
14171 E592261 10-03-90 896 568.00 81.30 486.20 99.87 485.60 220.30 PER-SHIPPER
14171 E592241 10-08-90 896 568.00 381.80 486.20 99.89 485.70 220.30 PER SRP
)4171  E592241 .00 .00 .00 .02 .10 .00 DIFFERENCE
14198 E592141 10-08-90 396 565.40 380.00 485.40 99.87 484.80 219.90 PER—SHIPPER
14198 E592141 10-08-90 896 565.40 80.00 485.40 99.88 484.90 219.90 PER SRP
16198 ES592141 .00 .00 .00 .01 .10 .00 DIFFERENCE
16263 E592101 10-08-90 3896 566 .40 81.10 485.30 99.87 484.70 219.90 PER—SHIPPER
164263 E592101 10-08-90 896 566.40 81.10 485.30 99.86 484.70 219.90 PER SRP
16263 E592101 .00 .00 .00 .01~ .00 .00 DIFFERENCE
Y4372 ES592471 10-08-90 896 565.80 80.00 485.80 99.87 485.20 220.10 PER-SHIPRER
14372 E59247)1 10-08-90 896 565.806 80.00 485.80 99.92 485.50 220.20 PER SRP
14372 E592471 .00 .00 .00 .05 .30 .10 DIFFERENCE
)6633 E592671 10-08-90 3896 565.60 80.00 485.60 99.87 485.00 220.00 PER—SHIPPER
16433 E592671 10-08-90 896 565.60 80.00 485.60 99.90 485.20 220.10 PER SRP
)642” E592671 .00 .00 .00 .03 .20 .10 DIFFERENCE
)44>, E592371 10-08-90 896 562.60 77.20 485.40 99.87 484.80 219.90 PRER-SHIPPER
16636 ES592371 10-08-90 896 562.60 77.20 485.40 99.89 484.90 219.90 PER SRP
14436 E592371 .00 .00 .00 .02 .10 .00 DIFFERENCE
06686 [ES592291 10-08-90 3896 564.40 79.20 485.20 99.87 484.60 219.80 PER—SHIRRER
06486 ES592291 10-03-90 896 564.40 79.20 485.20 99.838 434.70 219.90 PER SRP
04486 E592291 .00 .00 .00 .01 .10 .10 DIFFERENCE
4866 E5926481 10-083-90 896 562.80 77.20 485.60 99.87 485.00 220.00 PER3IHIMPER-
36366 E5926481 10-08-90 896 562.80 77.20 685.€0 99.385 485.00 220.00 PER SRP
J48646 E592481 .00 .00 .00 .02~ .00 .00 DIFFERENCE




COUNTABILITY
RUM REF
NO NO
5632 E592191
5632 E592191
5632 E592191
6430 E592541
6430 ES592541
6480 ES592541
OTAL

74 DRUMS PER SRP

DATE
10-08-90
10~-08-90

10-08-90
10-08-90

HEAVY WATER INFORMATION CONTROL SYSIEM
OFF-PLANT AND ON-PLANT UNANALYZED RECEIPTS

PER SHIPPER 41436.30

PAGE 7 :
, REPORT DATE QOH-
Lot GROSS TARE NET MO 100x% 100x%
NO WY WT HWT 4 WY KG REMARKS
896 563.60 78.10 485.50 99.87 486.90 219.90 PER-SHIPRER
896 563.60 78.10 485.50 99.88 485.00 220.00 PER SRP .
.00 .00 .00 .01 .10 .10 DIFFERENCE ’
896 560.80 75.20 485.60 99.87 485.00 220.00 PERINIPPER
896 560.80 75.20 485.60 99.86 485.00 220.00 PER SRP
.00 .00 .00 .01- .00 .00 DIFFERENCE
35691.70 35647.60 16168.50
41436 .80 35691.70 35654.30 16171.90
.00 .00 6.70 35.40

DIFFERENCE

X
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Deuterium NOLs and IDs at the Y-12 Plant

) ,MS/ChR2-0302
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Excerpted from Y/DG-25649, Historical Review of Accountable Materials at the Y-12 Plant (U),
compiled by E. Owings, July 28, 1995, from Table XLIX, pages 92 and 93.

Information presented is normal operating losses (NOLs) and inventory differences (IDs) for
deuterium at the Y-12 Plant between FY 1955 and FY 1994, inclusive. Quantities are in kilograms.

NOLs
Period D
FY 1955 15
FY 1956 63
FY 1957 36
FY 1958 27
FY 1959 134
FY 1960 83
FY 1961 34
FY 1962 70
FY 1963 83

B} FY 1964 144
FY 1965 137
EY 1966 31
FY 1967 62
FY 1968 39
FY 1969 4%
FY 1970 18
FY 1971 297
FY 1972 253
FY 1973 151
FY 1974 210
FY 1975 136
FY 1976 109
EY 1976A (3 mo.) 59
FY 1977 150
FY 1978 142
FY 1979 85
£Y 1980 105
FY 1981 107
FY 1982 156
FY 1983 241
FY 1984 290
FY 1985 231
FY 1984 379
FY 1987 : 147
FY 1988 230
FYoT3HQ 129
£y 1997
FY 1991 ’g?
EY 1992 o
FY 1993 23
FY 1994 %

2,070
1,642
1,480
871
459

592
906
987

1,093
800
491
497
344
290
172

265
210
178
141
204

99
132

23
210
156

120
142
251
175
254
105
124

47

64

19

1
3
39
38
15
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